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EXECUTIVE SUMMARY

The purpose of this Annual Report is to summarize findings from the 2014 Moses Lake Wellfield
Superfund Site (Site) sampling program completed by the U.S. Army Corps of Engineers (USACE) on
behalf of the U.S. Environmental Protection Agency (EPA), Region 10, and pursuant to the 2008 Interim
Record of Decision (IROD) for the Site (EPA 2008). The objectives of this sampling program are 1) to
ensure protection of human health by sampling groundwater and comparing values to the Federal drinking
water Maximum Contaminant Level (MCL) for Site contaminants such as trichloroethene (TCE), and 2) to
gather baseline data prior to implementation of pump and treat systems. As part of the sampling program,
USACE also installs and maintains Whole House Filter (WHF) treatment systems at private properties to
prevent human exposure to TCE and related contaminants of concern (COCs) at levels that exceed their
MCLs.

The 2014 sampling program consisted of four events:
e Event 1 (November 2013);
o Event 2 (February 2014);
e Event 3 (May/June 2014); and
e Event 4 (September/October 2014).

Monitoring and extraction well results for the 2014 sampling year indicated exceedances of the TCE MCL
in approximately 36% of the wells. There were no exceedances of TCE or cis-1, 2-dichloroethene (cis-
DCE) MCLs in the private wells.

USACE sampled approximately 70 private wells and 71 monitoring wells over the course of the year, and
also replaced granular activated carbon (GAC) annually for the private wells with WHFs. There are
currently nine homes with WHFs. There have been no detections of TCE or cis-DCE in the effluent samples
(i.e., leading into the homes), which confirmed that the WHFs are protecting human health.

An action threshold of 2 pg/L TCE has been used to place private wells (those used for drinking water,
etc.,) on quarterly sampling (as opposed to annual sampling), and an action threshold of 3.5 pg/L TCE has
been used to determine which drinking water wells would receive a WHF. The 3.5 pg/L value accounts for
analytical uncertainty of the method used for TCE quantitation to ensure human exposure above the MCL
does not occur. Results from quarterly sampling identified one private residential well (WP-123) with TCE
concentrations that exceeded the TCE action threshold of 3.5 pg/L. Based on these findings, USACE
coordinated with EPA and residents and installed a WHF on private well WP-123 in September 2014.

Recommendations from the 2014 sampling program are provided below.
Groundwater Monitoring Wells

e Evaluate historical groundwater elevation data and TCE concentrations for evidence of seasonal
fluctuations to ensure conservative timing of future optimized annual sampling events in the
groundwater monitoring program.
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o Evaluate recent groundwater elevation data collected in support of the 2017 south plume pump and
treat system startup in parallel with historic groundwater information to ensure sufficient baseline
data are available to support pump and treat system optimization analysis following start-up of the
south plume pump and treat system.

e There are currently only two monitoring wells located in Cascade Valley. The monitoring well pair
is located just south of Dick Road, which is approximately one mile south of the main plume.
Installation of additional monitoring wells in the northern part of Cascade Valley is recommended
to refine the conceptual site model and determine the source of the TCE impacting the private
wells.

o Installation of monitoring wells in the Roza 1 basalt aquifer upgradient of Cascade Valley
(generally upgradient of WP-04) and downgradient of 04BWO06 is recommended to better define
the origin of contaminant concentrations in the private wells of Cascade Valley. Presently, it is
unclear whether contamination impacting the N. Cascade Valley is coming from the distal portion
of the Main Plume, or another unidentified TCE source. In addition, a review of private well
boring logs is recommended to determine those well completion elevations so that those elevations
can be used to determine where to install new monitoring wells.

¢ Enter monitoring well boring logs and WDOE driller logs (when deemed suitable for interpretation)
into a geologic database so that subsurface cross-sections can be readily generated through the main
and south plumes and into Cascade Valley.

Private Wells

e Continue collecting annual groundwater samples from all private wells with any historic COC
detections on an annual basis to document plume migration.

e Continue updating the sampling program by adding new private wells, small public water systems
(and monitoring wells) with high likelihood of COC detections as they are identified through
Department of Ecology’s well log database.

e For private wells that exceed 2.0 pg/L TCE, continue collecting quarterly groundwater samples for
at least four quarters to evaluate patterns in seasonal and temporal system variability that support
future sampling frequency and timing recommendations.

e Continue to communicate with residents who have not agreed to groundwater monitoring but are
located in areas anticipated to have elevated TCE concentrations. Document that the residents have
declined to participate in the monitoring program and that the Government has informed residents
of the risks associated with exposure to water exceeding the MCL for TCE.

e Conduct a comprehensive review of WDOE drillers’ logs versus assigned private well numbers
(WP series) and evaluate whether WDOE logs are suitable for interpretation in a geologic database.

Whole House Filter Systems

e Continue to install and maintain WHF systems at private wells that exceed the action threshold of
3.5 ng/L TCE.



Continue to monitor the efficiency of WHF systems by tracking if TCE exceeds its action level of
3.5 ug/L at the mid or effluent ports, and take steps to correct any issues.

Use information from the WHF totalizing flow meters, which measure the volume of water treated
by the WHF systems, to monitor and evaluate the efficiency of the treatment systems.

Over time, if concentrations at the influent ports to WHFs decline, work with EPA to determine
which WHFs can be removed from residential wells.
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1. INTRODUCTION

Under an Interagency Agreement (IA) with U.S. Environmental Protection Agency (EPA), Region 10, the
Seattle District U.S. Army Corps of Engineers (USACE) provides ongoing technical assistance focused on
groundwater sampling and Whole House Filter (WHF) maintenance as required to protect human health at
the Moses Lake Superfund Site (Site). The purpose of this Annual Report is to summarize findings from
the 2014 annual sampling program completed by USACE on behalf of EPA to support requirements within
the Interim Record of Decision (IROD; EPA 2008) for the Moses Lake Superfund Site (Site). This report is
organized as follows:

e Section 1: Introduction

e Section 2: Sampling and Field Activities for 2014
e Section 3: Analysis, Data Validation, and Results
e Section 4: State Well Inventory Database Search
e Section 5: Summary and Discussion

e Section 6: Recommendations
1.1. 2014 Sampling Program Scope of Work

The scope of work for the USACE 2014 sampling program included the following:

e Obtaining and updating Rights of Entry (ROEs) for site access;
e Installation, replacement, and maintenance of whole house filter (WHF) systems;

e Collection, analysis, and evaluation of contaminant of concern (COC) data and groundwater
elevation data in groundwater monitoring wells;

e Collection, analysis, and evaluation of COC data in untreated private wells and private wells with
WHEF systems;

e Coordination and contracting with laboratories and subcontractors for data analysis and data
validation.

e Updating the project database (EQuIS™) with sampling results; updating an Excel spreadsheet with
sampling results.

e Review of the Washington State Department of Ecology (WDOE) Well Inventory Database for
newly constructed private wells that may be at risk for COCs;

e Preparation of a Work Plan-Quality Assurance Project Plan for the 2014 work, and an Annual
report summarizing activities, analytical results, and recommendations (this document); and



e Notification of residents of annual sampling results.
1.2.  Site Background

The Site is located within and beyond the northwestern region of the City of Moses Lake, Washington (see
Figure 1 for Site location and Figure 2 for contaminant boundaries at time of IROD). The Site encompasses
approximately 15 square miles and includes the Grant County International Airport and surrounding area
(formerly the Larson Air Force Base (LAFB)), commercial facilities, and residences.

Previous environmental investigations conducted at the Site identified contamination of soil and
groundwater resulting from historic operation of the former LAFB and industrial activities associated with
the aircraft industry. Potential source areas are scattered throughout the Site and approximately 1000 acres
of groundwater have been identified as contaminated to date.

Previous investigations focused primarily on the former LAFB. The former LAFB occupied approximately
9607 acres and was active from 1942 until 1966. In 1988, three municipal wells operated by the City of
Moses Lake were found to be contaminated with trichloroethene (TCE). Additionally, TCE was
historically detected in two domestic wells operated by the Skyline Water System, Inc., a private water
provider located in unincorporated Grant County south of the former LAFB property. Domestic
(residential) and commercial (light or heavy industrial) private wells locations outside the former base have
also had detections of TCE. TCE concentrations associated with the Site have been found to exceed EPA’s
National Primary Drinking Water Standards (the Maximum Contaminant Level (MCL)) under the Federal
Safe Drinking Water Act. The MCL represents the maximum level (i.e., concentration) of the contaminant
allowed in drinking water, and is set at 5 micrograms per liter (ng/L) for TCE.

Based on the TCE detections described above, between 1989 and 1993 the City chose to fix the three
contaminated City water-supply wells south of the Airport by extending the casings down to the lower
basalt aquifers. In addition, the Skyline community, which was dependent on the contaminated Skyline
water system, received an alternative water source (bottled water) between 1997 and 2003. In 2003,
USACE completed construction of a replacement water-supply well, which draws water from a deeper,
uncontaminated groundwater aquifer, and currently provides drinking water to the Skyline community.

Following findings of contaminated domestic (private) wells and upon request from Region 10 EPA,
USACE began a private well groundwater sampling program in 2001. The groundwater sampling program
has been used to ensure that humans are not exposed to contaminant concentrations above the MCL, and to
monitor TCE plume migration. Under this program, drinking water from private wells', small drinking
water systems (Group A and B systems)” were sampled (with some gaps between sampling events) for TCE
related compounds. Recently, USACE added monitoring well sampling to the annual event, and those data
are presented with the results from private wells and small drinking water systems in one annual report.

1 Private wells consist of wells used for drinking and other domestic uses, and industrial process wells.

2 Group A systems are defined in RCW 70.119A.020 as a public water system providing water to at least 15 service connections,
25 people per day for at least 60 days per year, or 1,000 or more people on two consecutive days. Group B water systems serve
fewer than 15 service connections and fewer than 25 people per day, OR 25 or more people per day for fewer than 60 days per year
provided the system doesn’t serve 1,000 or more people for two consecutive days (WAC 246-291-005).



City of Moses Lake wells are routinely sampled for VOCs per WA State Dept. of Health (WDOH)
requirements, and the results are posted on WDOH’s website. However, since the wells that WDOH
samples are all screened below the contaminated aquifers, those data are not included in this report.

For ease of reporting, small drinking water systems are reported as part of private wells. The majority of
private wells sampled are located in the Cascade Valley area immediately downgradient of the main (north)
and south plumes (see Figure 4 through Figure 12). In 2002, following two private well monitoring events,
a whole house filter (WHF) system was designed and installed at five residential sites where it was
determined that TCE contamination could potentially exceed the drinking water standard for TCE (5 pg/L).

Groundwater monitoring wells have been installed over the last 22 years in order to monitor the Site.
Groundwater elevation data are collected where available to evaluate groundwater flow direction and are
also used to evaluate plume migration at groundwater monitoring wells.

An IROD was signed in September 2008 (EPA 2008) for cleanup actions in areas with soil and
groundwater contamination that exceed risk-based concentrations. The IROD required groundwater pump
and treat systems to be installed for two of five identified TCE plumes. The IROD further specified that
cleanup levels will be attained throughout all the plumes, but active remediation may be discontinued if it
can be demonstrated that natural attenuation (through dilution) can remediate the remnant plumes in a
reasonable timeframe (within the estimated 30 years for cleanup).

The IROD specifies that information gathered during groundwater monitoring, as well as design and
operation of the selected groundwater pump and treat system, be used to determine the need for refinement
of the selected groundwater remedy to meet groundwater restoration goals. Currently, EPA is designing a
pump and treat system for the south plume that is anticipated to be operational in spring of 2017 (the south
plume as defined in the IROD is illustrated in Figure 2). Information from operation of the south plume
treatment system will be used to make decisions on a second pump and treat system that is planned to be
installed for the main plume.

The COCs monitored in the groundwater sampling program are as follows:

o trichloroethene (TCE)

e cis-1,2-dichloroethene (cis-DCE)

e trans-1,2-dichloroethene (trans-DCE)
e vinyl chloride (VC)

e 1,1-dichloroethene (1,1-DCE)

e 1,2-dichloroethane (DCA)

e 1,1,1-trichloroethane (TCA)

e 1,1-dichloroethane (1,1-DCA)



However, only TCE has a cleanup level established in the IROD, and the other VOCs have either never
been detected or have been detected only at levels far below any established MCL or risk-based cleanup
level.

1.3.  Geologic Setting

The Site occupies a nearly flat fluvial terrace bounded to the east by Crab Creek and to the south and west
by Moses Lake. The geologic units affected by contamination include, with increasing depth and from
youngest to oldest: sand and coarse gravel deposited by huge glacial floods (Hanford formation), silt and
sand deposited in lakes and rivers (Ringold Formation, locally eroded away to the north and east), and
several extensive basalt flows of the Wanapum Basalt Formation. The Wanapum Basalt at the Site is
divided into three members as follows, from geologically youngest to oldest: the Priest Rapids Member, the
Roza Member, and the Frenchman Springs Member. At the Site, the Roza Member consists of three basalt
flows, of which Roza 1 is the youngest and always the first encountered. The Priest Rapids Member
overlies the Roza Member in the central portions of the Site, but is mostly highly weathered and has been
eroded away entirely along the east and west margins. The basalt flows typically have a vesiculated,
fractured, and sometimes brecciated flowtop overlying a dense flow interior characterized by vertical
cooling fractures. The deeper and less weathered the basalt flows are, the more likely these fractures are to
be completely filled by secondary minerals (EPA 2008).

Figure 3 illustrates the Hydrogeologic Conceptual Model, which shows the geological members as defined
in the IROD. The hydrostratigraphic units relevant to the Site are as follows:

e Hanford Formation (aquifer in areas, but unsaturated beneath a substantial portion of the Site)
e Ringold Formation (locally semi-confining, locally water-bearing, absent in areas

e Priest Rapids and flow-top of Roza 1 (aquifer)

e Dense flow interior of Roza 1

e Roza 2 flow top (aquifer) Dense flow interior of Roza 2 (aquitard)

TCE has been detected in all three aquifers described above, indicating that there is some connectivity
between aquifers. The highest concentrations of TCE are found in the Priest Rapids and flow-top of Roza 1
aquifer. The TCE occurrence and migration pathways are also illustrated on Figure 3, showing the
complexity of contaminant flow through the fractured basalts.

Monitoring well nomenclature is based on the Hydrogeologic Conceptual Model. The Hanford Formation
aquifer is generally associated with the “AW” series monitoring wells; the Priest Rapids and Roza 1 aquifer
is associated with “BW” series monitoring wells; and the Roza 2 basalt flow is associated with the “CW”
series monitoring wells. An example of monitoring well nomenclature is 12BW05, which represents a well
drilled in 2012 (12), screened within the Priest Rapids and Roza 1 aquifer (BW), and fifth in the BW
monitoring well installation series (05) for that year.



Contamination is primarily located in the upper basalt aquifers (Priest Rapids and Roza 1, and Roza 2).
Some of the private wells may be drawing water from the overlying alluvium, but drill logs suggest that the
majority of the private wells are open only in basalt. Some draw from several basalt flows, but rarely from
below Roza 2.

1.4. Previous Investigations

On February 16, 1988, groundwater samples were collected by the Washington Department of Social and
Health Services (DSHS) from eight wells serving the City of Moses Lake municipal water supply system.
Analytical results indicated that three wells contained elevated concentrations of TCE. Additional sampling
by DSHS in both September and December of 1988 found TCE in several City of Moses Lake and Skyline
Water Company wells.

Based on these preliminary sampling results, EPA requested that Ecology and Environment, Inc. (E&E)
outline possible approaches to identify the potential source or sources of TCE groundwater contamination
in the Moses Lake area. E&E identified a number of potential source areas for the TCE contamination. In
response to the detection of TCE in the municipal wells, USACE, the Department of Defense representative
for deactivated armed forces bases, conducted interviews with former LAFB employees in 1989. These
interviews identified four potential chemical waste disposal areas and thirteen other potential areas where
TCE may have been handled, as source areas for groundwater contamination. Additional relevant
investigations and actions since 1989 have been as follows:

e October 14, 1992 — Site listed on the National Priority List (NPL).

e 1993 — Dames & Moore completed a Phase I Remedial Investigation (RI) Report, documenting
TCE in the Hanford Formation and Priest Rapids-Roza 1 aquifer. The investigation did not include
the lower basalt (Roza 2) aquifer. The boundary of the TCE plume was partially defined to the
north and east, but the south and west were not clearly delineated.

e 1995 - Dames & Moore completed an addendum to the 1993 Phase I RI, confirming TCE in the
central and southern portion of the former LAFB in the Hanford Formation and upper Priest
Rapids-Rozal groundwater.

e 1998 - URS Greiner sampled private water wells and other wells for Class A and Class B water
systems east, south, and southwest of the previously known TCE plume. There were eight
detections of TCE during this study.

e 1999 - USACE retained Montgomery Watson to perform an RI at the Site. During the course of the
RI, several private wells were tested and found to be contaminated with TCE. Four wells that were
previously outside of the TCE plume were found to be above the detection limit (MWH 1999).

e 2001 - USACE contracted with MSC Environmental to install single stage WHF carbon filtration
units at five of the wells.

e 2003 — USACE completed a replacement well for the Skyline Water Supply system to replace the
two contaminated original Skyline wells. During construction of the replacement well, TCE



contamination was unexpectedly found in the Roza 2 aquifer, so drilling continued to the
Frenchmen Spring Member basalt aquifer, and the well was screened at 661 to 722 ft bgs.

e 2004 - USACE confirmed TCE contamination in the Roza 2 aquifer as part of the Nature and
Extent Investigation completed to support the FS.

e 2007 - CALIBRE began replacing the original single filter units with lead-lag systems. In June
2008, filters were replaced at private wells known as WP-14, WP-70, WP-82, WP-83, and WP-86.

e 2009-2012, four rounds of monitoring and filter replacement occurred at WP-14, WP-82, WP-83,
and WP-86 (EHS 2009a; EHS 2009b).

e Since 2012, field work has been performed by USACE staff, analytical work by Analytical
Resources, Inc (ARI), and data validation by Laboratory Data Consultants, Inc (LDC). Since 2013,
WHEF work has been done by McMullen Water Systems.

1.5. USACE Investigation Strategy

The USACE investigation strategy, with input from EPA, includes sampling groundwater monitoring wells
and private wells to ensure protection of human health by comparing the results to the federal drinking
water MCL for Site contaminants such as TCE that resulted from historic Site activities. The investigation
strategy for monitoring wells and private wells is provided below, and is based on the USACE Work Plan-
QAPP developed or adjusted each year for the sampling program.

1.5.1. Groundwater Monitoring Wells and Extraction Wells

Between 1991 and 2005, approximately 82 groundwater monitoring wells were installed on the Site by
licensed drillers contracted by USACE. An additional 21 monitoring wells have been installed since that
time for a total of approximately 103 monitoring wells installed across the site within multiple aquifers. Of
those 103 monitoring wells, at least 40 wells are known to have been fitted with dedicated bladder pumps,
and 35 others had never had dedicated sampling pumps installed and were designated for passive diffusion
bag (PDB) sampling when USACE resumed Site groundwater monitoring in 2013. EPA and USACE
agreed to implement PDB sample collection at the remaining 35 monitoring wells based on cost
effectiveness, close correlation between PDB sampler and bladder pump sampling results at most wells
evaluated during the Nature and Extent Investigation (NEI) conducted by USACE in 2004-2005, and PDB
case studies and investigations conducted by the US Geological Survey and the US Air Force.

Groundwater monitoring well sampling has been focused on identifying plume concentrations and extent,
and included collection of groundwater elevation data to evaluate groundwater flow direction and plume
migration. Samples were obtained from dedicated bladder pumps installed in monitoring wells or from
passive diffusion bags (PDBs). The majority of the monitoring wells are located northeast of the Cascade
Valley area (see Figure 4).

Groundwater analytical data will be used to assess plume migration both before and after the groundwater
pump and treat system is operational, and will support groundwater contour modeling. Monitoring data
will be used to assess the effectiveness of the future groundwater pump and treat system in restoring
groundwater to Federal drinking water standards and State cleanup levels.
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Five extraction wells (12EX01, 12EX02, 14EX03, 14EX04 and 14EX05) have been installed in the Roza 1
aquifer as part of a future pump and treat remedy for the south plume. The treatment system is anticipated
to be operational in 2017. The extraction wells to date have been treated like monitoring wells, and have
been sampled using PDBs following the same procedures as the monitoring wells.

1.5.2. Private Wells

The Moses Lake IROD requires preventing human exposure to COCs in groundwater that are above their
MCLs. TCE is the focus for interim groundwater monitoring activities, since it is the only COC that
historically has exceeded its MCL (5 pg/L). In fact, it is the only groundwater COC listed in the IROD.
The investigation strategy for the private well sampling program historically began with a list of existing
private wells within the 5 ng/L TCE plume boundary or near the leading edge of the plume boundary.
Some well owners were recruited for the private groundwater sampling program in the 1990s and early
2000s. Other residents have asked to be included in the sampling program over the years. USACE
successfully recruited many additional home owners in 2012/2013, and the private well network was also
optimized in 2013 to remove a number of non-detect wells that were outside of the plume area. As more
information has become available that helps identify private wells that may be impacted, well owners have
been and will continue to be recruited for evaluation.

Sampling of private wells prior to 2013 consisted of selecting up to 53 private (domestic) wells per year to
assess TCE concentrations within the Site. The majority of private wells sampled are located in the
Cascade Valley area immediately downgradient of the main and south plumes (see Figure 5). Information
regarding private well depth and screen length is typically limited, but can be available in WDOE
installation records or based on the well owner’s personal knowledge. It is believed that groundwater
collected from private wells in the Moses Lake area is primarily from the upper basalt aquifers (Roza 1 and
Roza 2). While information on groundwater monitoring wells is more complete in the Moses Lake area
overall, there are only two groundwater monitoring wells located within the Cascade Valley and none
immediately upgradient. Therefore, it is unclear whether the TCE contamination detected in private wells
originates from the main plume to the northeast, the south plume to the east, or from an unidentified source
to the north of Cascade Valley. Addressing this data gap is critical for refining the CSM.

Historically, a Site action threshold of 3.5 pg/L of TCE has been used as the groundwater concentration at
which cautionary engineering controls such as WHFs are implemented. The action threshold accounts for
analytical uncertainty of the method used for TCE quantitation to ensure human exposure above the MCL
does not occur. This value is based on the analytical laboratory lower recovery limit of 30 percent, applied
to the TCE MCL of 5 pug/L (5.0 ug/L —[0.30% *5] = 3.5 ug/L). Wells with existing WHFs are sampled
initially quarterly (influent, mid, and effluent ports) to determine contaminant loading to the activated
carbon filters for calculation of potential contaminant breakthrough (i.e., concentrations that exceed the
action threshold). After a year of sampling, a WHF efficiency analysis is performed to verify that the WHF
filters are preventing exposure to TCE, and to determine if sampling frequency can be reduced.

The 2014 (and continuing) sampling strategy for private wells is to sample annually the entire suite of
wells, and quarterly those with either WHFs or TCE detections that have historically been greater than 2.0
pg/L. Groundwater elevation data are not obtained from the private wells due to the potential for entangling
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the water level indicator cable with pump plumbing and/or cables present in the private wells. Additionally,
many of the well heads are not equipped with sounding ports. Consequently, well head elevations have not
been surveyed.

2. SAMPLING AND FIELD ACTIVITIES FOR 2014

The 2014 sampling program consisted of four events described below. A detailed report for each sampling
event can be found in Appendix A (Groundwater Sampling Field Reports). Table 1 lists the wells that were
sampled for each event, and Appendix B includes comprehensive analytical results for all 2014 events.

A summary of each sampling event is provided below for groundwater monitoring wells and private wells.
USACE only sampled properties where the well is located and for which we had Rights-of-Entry (ROEs).
For homes without wells that were supplied by neighboring wells, no sampling was generally conducted on
those properties; however, in many cases ROEs were obtained to facilitate sending sampling results.

At wells with WHF systems, samples were collected before and after GAC replacement upstream of the
filtration system (the influent sample), between the lead and lag filter units (the mid sample), and
downstream of the lag filter unit (the effluent sample, which is the post-filtration sample prior to water
entering the residence). WHF systems were inspected every six months to ensure all parts were working
properly and to replace the fines filters; both GAC vessels of each system were replaced annually.

A snapshot of which wells have WHFs and when they were installed or replaced is provided below:

WELL ID Date WHF Comment
Installed/Replaced
WP-14 May 2013 Replaced WHF from mid-2000s
WP-70 May 2013 Replaced WHF from mid-2000s
WP-82 Removed Was installed in early 2000s though no detections exceeded

action threshold; was removed in 2013 because results
continued to be less than action threshold.

WP-83 May 2013 Replaced WHF from mid-2000s
WP-86 May 2013 Replaced WHF from mid-2000s
WP-119 Aug 2013 Newly installed
WP-121 Aug 2013 Newly installed
WP-129 Sep 2013 Newly installed
WP-124 Oct 2013 Newly installed
WP-123 Sep 2014 Newly installed

Private wells without WHF systems were sampled from a water tap as close to the well head as possible.

2.1. Event 1 (November 2013)

2.1.1. Groundwater Monitoring Wells

During Event 1, no groundwater monitoring wells were sampled. In addition, no groundwater elevations
were collected.



2.1.2. Private Wells

During Event 1, eight private wells with whole house filters were sampled as described below. All eight of
the WHF wells (WP-14, WP-70, WP-83, WP-86, WP-119, WP-121, WP-124, and WP-129) were sampled
from the influent, mid, and effluent sampling ports to document the presence of TCE in the influent port
and efficiency of the filters based on the results from the effluent port. Before sample collection, totalizing
flow meter readings were recorded. This meter reading will be recorded during all future quarterly events
to provide data on water volumes passing through each filter system over time.

Six other private wells (WP-123, WP-125, WP-131, WP-167, WP-168, and WP-27) were sampled in
November 2013. These wells were sampled because TCE concentrations between 2 and 3.5 pg/L were
detected at those locations during the June 2013 sampling event. Data collected from these wells will be
used for seasonal trend analysis.

2.2. Event2 (February 2014)
2.2.1. Groundwater Monitoring Wells

During Event 2, no groundwater monitoring wells were sampled. In addition, no groundwater elevations
were collected.

2.2.2. Private Wells

During Event 2, eight private wells with whole house filters were sampled as described below. All eight of
the WHF wells (WP-14, WP-70, WP-83, WP-86, WP-119, WP-121, WP-124, and WP-129) were sampled
from the influent, mid, and effluent sampling ports to document the presence of TCE in the influent port
and efficiency of the filters based on the results from the effluent port. Before sample collection, totalizing
flow meter readings were recorded.

Six other private wells (WP-123, WP-125, WP-131, WP-167, WP-168, and WP-27) were sampled in Event
2. These wells were sampled because TCE concentrations between 2 and 3.5 pg/L were detected at those
locations during the June 2013 sampling event. Data collected from these wells will be used for seasonal
trend analysis.

2.3. Event3 (May/June 2014)

2.3.1. Groundwater Monitoring Wells

During Event 3, 71 groundwater monitoring wells were sampled in accordance with the project Work Plan-
QAPP and Field Sampling SOPs (Attachments 3, 4, and 14 of the 2014 USACE Work Plan-QAPP),
consisting of 36 bladder pump wells and 35 PDB wells. Groundwater elevation data were collected from
all sampled monitoring wells (with and without bladder pumps) in May 2014 during the WHF pre/post
change-out sampling. After water levels were measured, PDBs were installed in wells without dedicated
bladder pumps. All wells were then sampled for VOCs in June 2014.



2.3.2. Private Wells

In May 2014, filters (i.e., the GAC vessels) were replaced at WHFs WP-14, WP-70, WP-83 and WP-86.
Before sample collection, totalizing flow meter readings were recorded. The influent, mid, and effluent
ports were sampled prior to the filter change-out. After the filters were replaced, the mid and effluent ports
were sampled to ensure the filter systems were working properly. All systems were verified to be reducing
effluent concentrations to below the TCE action threshold.

In June 2014, 68 private wells were sampled. Based on Event 3 results, a WHF was recommended for
private well WP-123 and installed in September 2014. WP-04 was also recommended for quarterly
sampling to support data collection for trend analyses, since TCE concentrations have been 4.8 pg/L or
greater since June of 2014.

After sampling results from Event 3 were finalized, a WHF efficiency memorandum (memo) was prepared
for WHF systems installed at WP-14, WP-70, WP-83 and WP-86 and submitted to EPA in the fall of 2014.
The analysis was based on four sampling events (August 2013, November, 2013, February 2014, and May
2014). See Section 3.4.2 for results. The memo is included in Appendix C.

2.4. Event4 (September/October 2014)

2.4.1. Groundwater Monitoring Wells

During Event 4, 70 groundwater monitoring wells were sampled, consisting of 35 bladder pump wells and
35 PDB wells. Monitoring well 04BW04 was not sampled due to construction in the vicinity of the Genie
parking lot. Groundwater elevation data were also obtained from monitoring wells with bladder pumps and
PDBs.

The set of 35 PDBs that had previously been installed were sampled in September, and new PDBs were
deployed into those same monitoring wells in preparation for the November 2014 sampling event. This
change in sampling protocol improved efficiency and cost by eliminating a separate field trip for PDB
deployment, which had been the practice in the past. Groundwater elevation data are taken before the PDB
to be sampled is retrieved.

2.4.2. Private Wells

During Event 4, eight private wells with WHF systems were sampled as described below. Four of the WHF
wells (WP-121, WP-123, WP-124, and WP-129) were sampled from the influent, mid, and effluent
sampling ports to determine the presence of TCE in the influent port and confirm the efficiency of the
filters; WP-119 was not sampled in Sep 2014 due to disconnection of electrical service at the apparently
vacant property. Four of the WHF wells (WP-14, WP-70, WP-83 and WP-86) were sampled from the
influent port only to collect data for the seasonal trend analysis and to confirm that TCE concentrations did
not change significantly. Before sample collection, totalizing flow meter readings were recorded.

Six other private wells (WP-04, WP-125, WP-131, WP-167, WP-168, and WP-27) were sampled in Event
4. Data collected from these wells will be used for seasonal trend analysis. Private wells WP-88 and WP-
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137 and WHF system WP-119 were scheduled for sample collection during this event, but power was
turned off at those properties and therefore water samples could not be obtained.

2.5. Right of Entry (ROE) Acquisition

Right-of-Entry (ROE) forms are used to obtain permission to enter onto property to conduct water
sampling. In general, USACE only obtained ROEs from property owners (and tenants, if applicable) where
a well is located. During 2014 sampling year, USACE was unable to acquire ROEs for the following wells:

e WP-11:(0)(6) , the owner, indicated(®) 1id not want the Government involved with (b)
property. (b) is on well water.

e WP-77:(0) (6) , the owner, is now on city water.({{) has a broken pump and does not
have the means to fix it.

e  WP-15W: This system has not been sampled by USACE because it is apparently a back-up system.
The (0) (6) b) (6) . and ®) has been unwilling to meet with USACE to sign ROEs for
this system. (b) (6) is electrically unsafe. Due to lack of
an ROE and for safety reasons, this well was not sampled.

e  WP-25W: The Hillcrest Water Users Association POC ((b) (6) ) is unwilling to sign an ROE
but is willing to unlock the area so that USACE can sample. Therefore, USACE has been sampling.
[Note: Going forward, USACE will not sample at any properties where we cannot obtain ROEs.]

e WP-119: An ROE existed with the owner of this property in early 2014; however,(b) (6)
(b) (8 in September, so it was not sampled for Event 4 and no
obtained at that time.

USACE will continue to make an attempt at least annually (anticipated during the annual May event) to
acquire an ROE. USACE also updated the ROE form in 2014 at EPA’s request to provide two duration
options for owners: either five years, or until remedial action is complete.

3. ANALYSIS, DATA VALIDATION, AND RESULTS

The sections below discuss briefly the analytical and data validation procedures, and then the groundwater
elevations and analytical results for monitoring/extraction wells and private wells. A comprehensive table
of analytical results is included in Appendix B; individual tables with results by well type are discussed
below and provided in Table 3, Table 4, and Table 5. Time-series plots of TCE concentrations are provided
in Appendix D. Complete laboratory data packages for all samples are attached as Appendix E. Results can
also be viewed online at http://geo.usace.army.mil/egis/cm2.cm2.map?map=MOSESLAKE.

3.1. Analytical and Data Validation Procedures

All sampling and analytical activities were executed in compliance with project data quality objectives
(DQOs), and results are considered acceptable for use.
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The analytical laboratory used for this project was Analytical Resources, Inc. (ARI) of Tukwila, WA.
Samples were analyzed by EPA Method 524.3 for VOCs. The method produces data with the analytical
sensitivity required to evaluate whether drinking water meets the Federal MCLs. A Quality Control
Summary Report (QCSR) summarizing analytical performance expressed in terms of data quality indicators
(DQIs) can be found in Appendix F.

Laboratory Data Consultants, Inc. (LDC) of Carlsbad, CA, performed the data validation task. The Data
Validation Report (DVR) presents Stage 2a and Stage 4 data validation results for samples collected. Data
validation was performed in accordance with the USACE-prepared Work Plan-QAPP (USACE May 2014);
Chemical Data Quality Management Support Services Statement of Work (SOW) (USACE February 2012);
U.S. Department of Defense Quality Systems Manual for Environmental Laboratories, Version 5.0 (DOD
QSM) (13 July 2013); and Contract Laboratory Program National Functional Guidelines for Superfund
Organic Methods Data Review (CLPNFG) (June 2008). A full chemical Data Validation Report is provided
in Appendix G. Based on the data quality assessment presented in the QCSR and the DVR, the overall
quality of data is known and acceptable for the intended use.

Water samples and associated quality control (QC) samples were collected from groundwater monitoring
wells and private wells in accordance with the 2014 USACE Work Plan-QAPP. Field QC samples included
field duplicates, field blanks, trip blanks, matrix spikes (MS), and matrix spike duplicates (MSDs). A
performance evaluation (PE) sample, provided by Environmental Resource Associates of Arvada, CO, was
submitted for VOC analysis.

3.2. Monitoring Wells - Results
3.2.1. Groundwater Elevations

Groundwater elevations, summarized in Table 2, were collected from 71 monitoring wells during Event 3
and from 70 monitoring wells during Event 4. Golden Software’s Surfer® program, with Kriging selected
as the interpolation method, was used to produce groundwater elevation contours of the BW and CW
monitoring wells (Priest Rapids-Rozal aquifer and Roza 2 aquifer, respectively). The general flow direction
in the Priest Rapids-Roza 1 aquifer in the northern portion of the Site is to the southwest (see Figure 7),
which is consistent with previous groundwater elevation data. The groundwater flow direction within the
south plume is southerly, which is consistent with previous groundwater elevation data.

The flow direction in the Roza 2 aquifer radiates to the northwest and south from well 12CWO03; well
12CWO03 is located in the northern portion of the south plume (see Figure 8). The contours were blanked
between 12CWO04 and the other CW monitoring wells to the north due to lack of data. The exact location of
the peak elevation of the groundwater in the Roza 2 aquifer is not known due to this lack of data.

The software-generated groundwater contours were reviewed by a hydrogeologist and deemed to be
accurate. The data for the groundwater elevation figures are based on Event 3 (May 2014) only.
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3.2.2. Analytical Results

Analytical results for the groundwater monitoring and extraction wells are provided in Table 3 and shown
in Figure 9 (Priest Rapids-Roza 1) and Figure 10 (Roza 2). The maximum TCE results (i.e., from whichever
event had the highest concentration during the sampling year) were used to generate Figures 9 and 10.
Forty-six wells had detected concentrations for TCE, and a subset (six) also had cis-DCE detections.
Twenty-five of those 46 wells exceeded the MCL (5.0 pug /L) for TCE. The maximum TCE detection was
88.2 nug /L in the Priest Rapids- Roza 1 aquifer at well 12BWO0S5 in June 2014. The maximum detection of
cis-DCE was 2.77 pg /L in the Priest Rapids- Roza 1 aquifer at well 04BWO06 in June 2014. TCE and cis-
DCE were the only COCs detected out of the eight analytes evaluated in 2014. Twenty-five wells had no
COC:s reported above the analytical reporting limit (i.e., were non-detect).

The maximum TCE detection in the Roza 2 aquifer was 5.73 ug/L at well 04CWO07 in June 2014 (an
increase from 4.80 pg/L in 2013). Well 04CWO07 is the only Roza 2 monitoring well that exceeded the TCE
MCL,; it is located below the southern portion of the south plume. There were no cis-DCE detections in the
Roza 2 aquifer.

3.3. Private Wells without WHFs- Results

This section summarizes results for private wells without WHFs. However, because WHFs were installed
at WP-123, WP-124, and WP-129 at different times during the sampling year, results may be summarized
both in this Section and in Section 3.4.

3.3.1. Groundwater Elevation

Due to the risk of entangling the water level indicator cord with private well pumps, groundwater elevation
data were not collected from private wells. In addition, unless the residents’ and neighbors’ use of water
could be controlled, the elevations collected would not be indicative of natural contours.

3.3.2. Analytical Results

Analytical results for the private wells without WHFs are provided in Table 4. TCE and cis-DCE were the
only COCs detected out of the eight analytes evaluated in 2014. Of the 63 private well locations sampled
(not including WHFs), 12 locations had results less than the detection limit (0.2 ug/L). Fifty-two wells (52)
had TCE detections, but none exceeded the MCL during the 2014 sampling year. Of the 52 wells with TCE
detections, five wells (WP-04, WP-125, WP-131, WP-167, and WP-168) had TCE concentrations above 2.0
pg/L for at least one event and were sampled quarterly. A sixth well, WP-27, was also sampled quarterly
during the 2014 sampling year because it had historical detections greater than 2.0 ng/L; however, none of
the 2014 results were above 2.0 pg/L.

The maximum TCE detection was 4.89 ug/L at WP-04 in October 2014. Well WP-04 is used for industrial
process water and has had TCE concentrations that fluctuate around the MCL. Between November 2013
and September 2014 the TCE concentrations ranged from 4.32 - 4.89 ug/L, and the graph in Appendix D
shows a rising trend. No WHF is needed at this location because the water is not being used for
consumption. The business associated with WP-04 has previously been informed of the elevated risk
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associated with TCE and has been asked to provide signage stating that well water should not be used for
human or animal consumption.

A TCE concentration of 3.82 ug/L was recorded at WP-123 during Event 3 (June 2014) (see Table 5).
Because this value exceeded the 3.5 pg/L TCE action threshold to protect human health, a WHF was
installed in September 2014, prior to Event 4.

Seven private wells had cis-DCE detections. The maximum detection was 1.56 pg/L at well WP-04 in
October 2014, which was considerably below the cis-DCE MCL (70 pg/L).

3.4. Private Wells with WHFs - Results
The analytical results and the efficiency of the WHFs are discussed below.
3.4.1. Results

Table 5 summarizes the analytical results for TCE and cis-DCE for the wells with WHFs. Table 6
summarizes purge volumes collected prior to sampling at WHF wells. For the 2014 sampling year, the
WHEFs were successful in reducing TCE and cis-DCE to undetected concentrations in the effluent ports,
which lead into the homes. The mid port sample for WP-83 had a cis-DCE detection in May 2014 (0.17 J
ug/L); however, the effluent sampling results for all WHFs (including WP-83) were non-detect (and
therefore not shown in Table 5), indicating that the WHFs are working effectively.

During Event 3 (May/June 2014), WP-123 (at that time without a WHF) had influent TCE concentrations
that exceeded the action threshold of 3.5 pg/L. For this reason, a WHF was installed in September 2014,
prior to Event 4 (September/October 2014). Sampling results from Event 4 show that the WHF at WP-123
was working effectively, because results were non-detect in the mid and effluent samples.

Due to a misunderstanding in the field during Event 3, only a spigot at the home with well WP-124 was
sampled instead of the WHF system; however, that sample was representative of the effluent port and it was
non-detect.

3.4.2. Whole House Filter Efficiency Analysis

A memorandum (memo) to evaluate the efficiency of the Siemens AWC-1230 WHF systems installed in
May 2013 at Moses Lake residential wells WP-14, WP-70, WP-86, and WP-83 was completed in
September 2014 (covering four events during August 2013 — May 2014). The 2014 Whole House Filter
Efficiency Memo is located in Appendix C. The memo evaluated whether the filters worked sufficiently
for a year to protect residents from exposure to TCE concentrations greater than the MCL. In addition, this
memo evaluated whether there was sufficient evidence to reduce filter sampling frequency (from quarterly
to something less frequent).

The memo summarized that the WHFs are working sufficiently to ensure protection of human health. For

example, WP-14 experienced moderate to high average flow rates and the highest TCE and cis-DCE
concentrations at the lead (influent) sample port. Under these conditions, the WHF was successful in
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reducing TCE and cis-DCE to undetected concentrations throughout four quarters of evaluation. WP-83
experienced the highest flow rate and had moderately high TCE and cis-DCE influent concentrations. The
cis-DCE and TCE mass loading over the year for WP-83 was not as great as for WP-14, although WP-83
did have a detection of cis-DCE from the mid port sample (0.17 J pg/L; the cis-DCE MCL is 70 ug/L)
during the fourth quarter of testing (May 2014). This evidence suggests that the high average flow rate
observed at WP-83 reduced the efficiency of the WHF, but was not enough to cause a health concern
because TCE and cis-DCE concentrations were non-detect in the effluent samples.

The memo recommended reducing the frequency of sampling for the mid and effluent ports from quarterly
to annually, but maintaining the influent port sampling at quarterly to collect data to support seasonal trend
analyses. See also Section 5.2.

3.5. Time-Series Plots

In 2014, EPA requested that USACE produce TCE time-trend graphs for the 2014 Annual Report. These
graphs are located in Appendix D and include wells with four or more previous detections for TCE. The
graphs include monitoring wells, private wells that have been sampled annually, and a subset of private

wells that have been sampled quarterly. The subset depicts wells that have had concentrations greater than
2.0 ug/L TCE.

3.6. Top of Basalt and Top of Ringold Formation Data

In 2014, EPA also requested that USACE produce figures showing the top of basalt and the top of Ringold
formation data. These figures are Figure 11 and Figure 12, respectively. For clarification, the top of basalt
elevation is defined by the surface of the Priest Rapids Basalt where present, and by the Rosa 1 Basalt
otherwise. The generation of these figures is described as follows.

Various wells were excluded from contouring and/or labeling (e.g., on the map/legend) based on well log
quality and on agreement with nearby wells and regional trends. Wells with poor quality well logs and/or
uncertain contact (e.g., formation surface elevation) boundaries were also excluded from contouring and
labeling. In instances where two directly adjacent wells were in significant disagreement on contact
elevation, the well that was more in agreement with local/regional trends was included, and the other well
was excluded from contouring and labeling.

For the Ringold formation, some wells were excluded from contouring but still included in labeling for the
following reasons. Wells 99AWO03 and 12CW02 were excluded from contours and labeling due to severe
disagreement with adjacent wells and local trends, which was interpreted as an indication of well logging
error. Additionally, there is an area in the lower center portion of the contoured area (south plume) with a
very high density of wells; this is the region with most of the 2012 and 2014 wells. This area also appears
as a locally elevated area in the Ringold formation, albeit with an uneven surface. Reported elevations in a
very dense area ranged from 1050 to 1075 feet, with most points in the 1060s. Due to the variability, this
area was essentially not able to be contoured. To deal with this, wells within this small area with contact
elevations reported below 1060 feet or above 1070 feet were excluded from contours, in order to allow
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somewhat clearer contours to be shown. Wells excluded from Ringold contours include 04BW04,
04BW09, 01BWO01, 99BW13, 04CWO01, 12BW07, 12EZ01, 12CW04, and 14BWO02.

For the top of basalt figure, all AW wells were excluded from contours and labeling due to poor
characterization of the top of basalt elevation in the well logs. Wells 04CW05, 12CW02, 04CW07, and
01BWO1 were excluded from contours and labeling due to severe disagreement with neighboring wells and
local trends.

3.7. Customer Notification of 2013 and 2014 Results

The results from the 2013 Sampling Program were mailed to the Moses Lake residents in January 2014.
The results from the 2014 Sampling Program (i.e., the focus of this 2014 Annual Report) were mailed to the
Moses Lake residents on February 6, 2015.

4. State Well Inventory Database Search

To determine whether additional private wells were installed within or near the VOC plume, information
from the Washington State Department of Ecology (WDOE) Well Logs database
(https://fortress.wa.gov/ecy/waterresources/map/WCLSWebMap/textsearch.aspx) was queried. The results
of query are provided in Appendix H. Well logs can be found in Appendix I.

The database was searched for wells constructed or well logs received between January 1, 2013 and
December 15, 2014 and screened or open to the upper basalt flows in Priest Rapids-Roza 1 and Roza 2
geologic members (see Figure 3). Following the Groundwater Institutional Control Boundary (see Figure
2), all or portions of the following Township, Range, and Sections were queried: T19N, R28E, Sections 4,
5,6,7,8,9,16,17, 18 and T20N, R28E, Sections 16, 17, 19, 20, 21, 22, 27, 28, 29, 30, 31, 32, 33, 34.

Eight private wells were installed (USACE/EPA not involved) between January 1, 2013 and December 15,
2014. Two wells (BHW004 and BHW172) are located within the northern portion of Cascade Valley.
BHWO004 has been included in the sampling program and is designated WP-178. BHW172 is located 1385
feet north of Dick Road and was the only new well recommended for sampling; it was drilled in February
2014, designated WP-179, and sampled in Event 3. It appears to be drawing groundwater from the upper
basalt members. Groundwater from these formations has historically had VOC contamination in some
areas.

Of the remaining six wells, one is located 820 feet south of Dick Road but is surrounded by other wells with

no historic detections. The other five wells are located from 2955 to 6535 feet south of Dick Road, far from
any historic contaminant detections.

5. Summary and Discussion

Summary and discussion of the TCE plume and WHF work for the four sampling events in 2014 is
provided below.
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5.1. Site TCE Plume Discussion

The results of the 2014 sampling program indicate that the TCE MCL of 5.0 ug/L was exceeded in
approximately 25 of the 70 monitoring and extractions wells (36%), primarily in the BW monitoring wells.
Regarding the private wells, approximately 61 of the 72 private wells (including WHFs) located in the
Cascade Valley had detections of TCE (> 0.20 ug/L) during the 2014 sampling year; however, no private
wells exceeded the TCE MCL of 5.0 ug/L.

TCE plume contours of the 5.0 pg/L TCE MCL, the action threshold of 3.5 pg/LL TCE, and the
recommended quarterly sampling level 2.0 pg/L were developed based on the 2014 data and are
summarized in Figure 6, Figure 9, and Figure 10. For well locations where two or more data points were
available in 2014, the highest value was used for contouring. The contours were initially generated using
the Kriging gridding method in Golden Software’s Surfer® program Version 8, which numerically
estimates plume boundaries based on input data. The Surfer® Kriging method was used on log-
transformed concentration data to produce more systematic and repeatable contouring compared to
manually only developed contouring methods historically used for the Site. Where deemed appropriate, the
computer generated contours were adjusted based on professional judgment (e.g. open ended contours
where there are data gaps). The main plume is open-ended to the southwest due to lack of monitoring well
data in the downgradient direction. The northeast plume is only defined by one monitoring well (99BW15)
and two private wells (WP-14 and WP-83). The northeast plume contours are open to the northeast due to
lack of data in the upgradient direction. The south plume is more continuous, with the highest
concentration of 88.2 ug/L at well 12BWO0S5 (an increase from 78.2 pg/L in 2013).

It is anticipated that private wells, including those in the Cascade Valley, draw water from the upper basalt
aquifers (Priest Rapids-Roza 1 and Roza 2) and potentially the overlying alluvium. However, limited
private well construction information makes it difficult to correlate individual private wells with a specific
aquifer. In addition, there are only two groundwater monitoring wells located within the Cascade Valley,
and they are too distant from the other clusters of monitoring wells to help delineate the origin of
groundwater contamination occurring in the Cascade Valley. The majority of private wells in Cascade
Valley are downgradient from or near the leading edge of the contaminant plume. Several of the wells
sampled in the Cascade Valley area are immediately downgradient of the main (north) and/or south plumes.
Until additional monitoring wells become available to track the plume, data from private wells is being used
to help understand plume migration. Additional monitoring wells upgradient of Cascade Valley are needed
to refine the CSM, help predict TCE concentrations at residential wells, and delineate the extent of TCE
contamination in the Roza 1 versus Roza 2 aquifers.

TCE results from WP-04 have shown contaminant concentrations above or near the TCE MCL over the last
two years (4.7 pg/L in 2012, 5.48 pg/L in 2013, and 4.89 pg/L in 2014). Four WHF systems are clustered
near WP-04 and are likely drawing contaminated groundwater associated with the main plume. Contours
around WP-04 are open to the northeast due to lack of data in the upgradient direction. Current data
suggest that the private wells downgradient of WP-04 (generally southwest, see Figure 6) without WHF
systems are the most at risk of exceeding the TCE MCL. Based on the groundwater elevation contours for
BW monitoring wells (Figure 7) and the 2014 TCE contours (Figure 9), the source of TCE contamination in
the northern Cascade Valley could be from the main TCE plume or an unidentified source.
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Following the June 2013 sampling event, a value of 2.0 pg/L TCE was recommended by USACE and
agreed to by EPA as the lower threshold value above which private wells would be monitored quarterly for
a minimum of one year given the limited amount of available historic data for private wells. This
recommendation was made to evaluate groundwater fluctuations based on seasonal changes (i.e., change in
irrigation activities, decrease in precipitation, etc.) and determine whether fluctuations would necessitate
action to prevent ingestion of contaminated drinking water. This recommendation for quarterly sampling of
private wells continued in 2014 to generate data for trend analyses.

Due to the presence of multiple contaminant plumes and uncertainty of private well construction, all other
private wells within the Moses Lake area with any historic COC detections are recommended for annual
sampling until a better understanding of plume migration has been documented. Additional houses may be
added based on their proximity to wells with elevated concentrations.

5.2. Whole House Filters

In summary, the WHFs are working as intended and reducing cis-DCE and TCE concentrations in effluent
samples (i.e., in the water that is supplied to the homes) below both the MCLs and the detection limits for
each. The WHF GAC vessels were exchanged annually; the fines filters were replaced every six months,
and the WHF systems were also inspected for general functionality at that time. Only one new WHF was
installed during the 2014 sampling year at WP-123 in September 2014. The results of the WHF efficiency
analysis confirmed that the WHFs are working as intended. Based on discussion with EPA in September
2014, the frequency of WHF port sampling (going forward) was confirmed as follows:

o In the first year after installation, all ports (influent, mid, effluent) will be sampled quarterly.
o Atend of first year, the efficiency analysis will be performed.

e In the second year (assuming all is well based on the analysis), the influent port will be sampled
quarterly, and the mid and effluent ports annually.

e Atend of the second year, a seasonal analysis will be done to decide which quarter is best for annual
sampling, with the preference of having the majority of the WHFs on the same schedule.

e In the third year and beyond, all three ports would be sampled only annually.

USACE will strive to put the WHFs on the same schedule for annual sampling.
6. Recommendations

Recommendations from the 2014 sampling program are provided below.

6.1. Groundwater Monitoring Wells

o Evaluate historical groundwater elevation data and TCE concentrations for evidence of seasonal
fluctuations to ensure conservative timing of future optimized annual sampling events in the
groundwater monitoring program.
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Evaluate recent groundwater elevation data collected in support of the 2017 south plume pump and treat
system startup in parallel with historic groundwater information to ensure sufficient baseline data are
available to support pump and treat system optimization analysis following start-up of the south plume
pump and treat system.

There are currently only two monitoring wells located in Cascade Valley. The monitoring well pair is
located just south of Dick Road, which is approximately one mile south of the main plume. Installation
of additional monitoring wells in the northern part of Cascade Valley is recommended to refine the
conceptual site model and determine the source of the TCE impacting the private wells.

Installation of monitoring wells in the Roza 1 basalt aquifer upgradient of Cascade Valley (generally
upgradient of WP-04) and downgradient of 04BWO06 is recommended to better define the origin of
contaminant concentrations in the private wells of Cascade Valley. Presently, it is unclear whether
contamination impacting the N. Cascade Valley is coming from the distal portion of the Main Plume, or
another unidentified TCE source. In addition, a review of private well boring logs is recommended to
determine those well completion elevations so that those elevations can be used to determine where to
install new monitoring wells.

Enter monitoring well boring logs and WDOE driller logs (when deemed suitable for interpretation)
into a geologic database so that subsurface cross-sections can be readily generated through the main and
south plumes and into Cascade Valley.

Private Wells

Continue collecting annual groundwater samples from all private wells with any historic COC
detections on an annual basis to document plume migration.

Continue updating the sampling program by adding new private wells, small public water systems (and
monitoring wells) with high likelihood of COC detections as they are identified through Department of
Ecology’s well log database.

For private wells that exceed 2.0 pug/L TCE, continue collecting quarterly groundwater samples for at
least four quarters to evaluate patterns in seasonal and temporal system variability that support future
sampling frequency and timing recommendations.

Continue to communicate with residents who have not agreed to groundwater monitoring but are
located in areas anticipated to have elevated TCE concentrations. Document that the residents have
declined to participate in the monitoring program and that the Government has informed residents of
the risks associated with exposure to water exceeding the MCL for TCE.

Conduct a comprehensive review of WDOE drillers’ logs versus assigned private well numbers (WP
series) and evaluate whether WDOE logs are suitable for interpretation in a geologic database.

Whole House Filter Systems

Continue to install and maintain WHF systems at private wells that exceed the action threshold of 3.5
ng/L TCE.

Continue to monitor the efficiency of WHF systems by tracking if TCE exceeds its action level of 3.5
ug/L at the mid or effluent ports, and take steps to correct any issues.
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Use information from the WHEF totalizing flow meters, which measure the volume of water treated by
the WHF systems, to monitor and evaluate the efficiency of the treatment systems.

Over time, if concentrations at the influent ports to WHFs decline, work with EPA to determine which
WHFs can be removed from residential wells.
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NOTE: Figures are located after the Figure titles below.

Figure 4. Map of Wells and Sampling Status for 2014

Figure 5. Map of Wells - Cascade Valley Inset

Figure 6. Cascade Valley Inset with TCE Contours and Results (Highest Value Shown)

Figure 7. Priest Rapids-Roza 1 Monitoring Wells (BW series) with Groundwater Elevations (May 2014 Results)

Figure 8. Roza 2 Monitoring Wells (CW series) with Groundwater Elevations (May 2014 Results)

Figure 9. Priest Rapids-Roza 1 Monitoring Wells (BW series) with TCE Contours and Results (Highest Value Shown)

Figure 10. Roza 2 Monitoring Wells (CW series) with TCE Contours and Results (Highest Value Shown)

Figure 11. Top of Basalt Elevation (Feet)

Figure 12. Top of Ringold Formation Elevation (Feet)
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Table 1. Wells Sampled during Events 1, 2, 3, and 4

Table 1.

November 2013

February 2014

May/June 2014

September/Oct 2014

Well ID

GW.

tee Elevation

coc GW.

Elevation

coc

GW. Elevation

coc

GW. Elevation

00AW11

X

00AW13

Not recorded

00BWO1

00BW02

00BW03

XX | X |X|X

00BW04

Not Sampled

00BW05

00BWO06

00BWO7

00BWO09

00BW10

00BW11

00BW12

00BW13

X IX[X|X[X|X[X|[X|X|X|X|[X]|X]|X

00BW14

Not recorded

00BW15

00BW16

01BWO01

02BW01

02BW02

04BW01

04BW04

04BW05

04BWO06

04BWO7

04BW09

04CW01

04CW02

04CW03

04CW04

04CWO05

04CWO07A

NXIX[IX|IX|IX|X|X|X|X|X[X[X|[X|[X|X]|X]|X

NAXPIXIXIX|IX| XX X X XXX IXIX|X|X|X|X|X[|X|X[X[X[X[X|[X|X]|X]|X

04CW07B

Not recorded

Not recorded

04CW08

X

X

12BW01

X

X

12BW02

X

X

12BWO3A

X

X

12BW03B

XIX[X|IX[X|X|[X[X|X[X|X[X|X|X|X|X[X|X[X|X|X[X|X[X|X|X|X|X|X|X[X|X|X|X|X|[X]|X]|X

Not recorded

XIX[X|IX[X|X[X[X|X[X|X[X|X|X|X|X|X|X[X|X|X|X|X[X|X|X|X|X|X|X|X]|Xx

Not recorded

[\
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Table 1. November 2013 February 2014 May/June 2014 September/Oct 2014

welp | coc | SV coc |V COC | GW.Elevation | COC GW. Elevation
Elevation Elevation

12BW04A X X X X

12BW04B X Not recorded X Not recorded

12BW05 X X X X

12BW06 X X X X

12BWO07 X X X X

12BW08 X X X X

12CW01 X X X X

12CW02 X X X X

12CW03 X X X X

12CW04 X X X X

12CW05 X X X X

12EX01 X X X X

12EX02 X X X Not recorded

14BW01 X X X Not recorded

14BW02 X X X Not recorded

14BW03 X X X Not recorded

14EX03 X X X Not recorded

14EX04 X X X Not recorded

14EX05 X X X Not recorded

91BW02 X X X Not recorded

91BW03 X X X X

91BW04 X X X X

92BW01 X X X X

92BW02 X X X X

99AW01 X X X X

99AW04 X X X Not recorded

99AW09 X X X X

99BWO01 X X X X

99BW09 X X X X

99BW10 X X X X

99BW11 X X X Not recorded

99BW12 X X X

99BW14 X X X X

99BW15 X X X X

99BW16 X X X X

99BW18 X X X X

WP-03 X

WP-04 X X

WP-09 X
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Table 1.

November 2013

February 2014

May/June 2014

September/Oct 2014

Well ID

cocC

GW.
Elevation

coc

GW.
Elevation

coc

GW. Elevation

coc

GW. Elevation

WP-10

WP-105

WP-111

WP-116

WP-118

WP-119

WP-120

WP-121

WP-122

WP-123

XIX|X|X[X|X|X|X|X|[X

WP-124

WP-125

WP-126

WP-127

WP-128

WP-129

WP-130

WP-131

WP-136

WP-138

WP-139

WP-13E

WP-14

WP-143

WP-144

WP-145

WP-147

WP-148

WP-149

WP-150

WP-151

WP-152

WP-153

WP-154

WP-155

WP-156

WP-164

WP-165

WP-167

X IX[X|IX[X|IX|X[X|X|X|X|X|X|X[X|X[X|X|X|[X|X|X|X|X|X|X|[X]|X
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Table 1.

November 2013

February 2014

May/June 2014

September/Oct 2014

Well ID

GW.

el Elevation

GW.

el Elevation

coc GW. Elevation

coc

GW. Elevation

WP-168

WP-169

WP-172

WP-175

WP-177

WP-178

WP-179

WP-180

WP-18N

WP-18S

WP-25W

WP-27

WP-28

WP-33

WP-45

WP-50

WP-52

WP-54

WP-57

WP-65

WP-66

WP-68

WP-69

WP-70

WP-71A

WP-71B

WP-74

WP-82

WP-83

X

X

XIX[X|IX[X|X|X[X|X[X|X|X|X|X|X|X[X|X[|X|X|X|X|X[X|X|X|X|X|X

X

WP-86

X

X

X

X

Note: A few wells are screened at two depths (12BW03, 12BW04, and 04CWO07) but are considered one well each.
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Table 2.

Monitoring Wells — Groundwater Elevations

Table 2. Event 3 Elevation | Event4 Elevation | Screened Interval | Bladder Stick Upor | NAD 83 Coordinates
Well ID (ft) (ft) Depth (ft) Pump Flush Mount
Installed?

91BW02 1076.88 137-147 Yes Stick Up 471928770 | 119.3157860
91BWO03 1070.76 1071.17 170-180 Yes Stick Up 47.1802182 | 119.3120708
91BW04 1066.59 1066.97 178-188 Yes Stick Up 47.1713790 | 119.3073365
92BW01 1072.00 1072.34 143-153 Yes Stick Up 47.1809685 | 119.3065541
92BW02 1072.00 1072.51 147-157 Yes Stick Up 47.1795228 | 119.3059859
99AWO01 1071.06 1071.70 101-111 Yes Stick Up 47.1803400 | 119.3116700
99AW04 1045.91 48-58 Yes Flush Mount | 47.1530080 | 119.3254000
99BWO01 1070.87 1071.26 141.5-151.5 Yes Stick Up 471803111 | 119.3116511
99AW09 1063.43 1064.13 97.5-107.5 Yes Stick Up 47.1607050 | 119.3047100
99BW09 1024.99 1023.25 110-120 Yes Stick Up 47.1506034 | 119.2937891
99BW10 1038.41 1038.62 175-185 Yes Flush Mount | 47.1545429 | 119.3092773
99BW11 1025.55 102-112 Yes Flush Mount | 47.1530170 | 119.3252970
99BW12 1064.23 1063.56 162-172 Yes Flush Mount | 47.1682510 | 119.3102755
99BW14 1070.10 1070.70 85-95 Yes Stick Up 47.1827578 | 119.2956149
99BW15 1075.04 1075.11 90-100 Yes Flush Mount | 47.1885144 | 119.3274129
99BW16 1063.66 1062.86 146-156 Yes Stick Up 472203616 | 119.3148646
99BW18 1054.74 1055.69 143-153 Yes Stick Up 47.1900785 | 119.2861595
00AW11 1071.86 1072.18 81-91 Yes Stick Up 47.1808700 | 119.3064300
00AW13 1055.88 127.5-137.5 Yes Flush Mount | 47.1603870 | 119.3191020
00BWO01 1081.91 1082.59 68-78 Yes Stick Up 47.1826381 | 119.3064162
00BWO02 1074.02 1074.16 87-97 Yes Stick Up 47.1854093 | 119.3033449
00BW03 1073.61 1074.33 85-95 Yes Stick Up 47.1924455 | 119.2981920
00BWO04 1082.54 1082.92 70-80 Yes Stick Up 47.1954350 | 119.2945177
00BWO05 1084.29 1084.62 80-90 Yes Stick Up 47.1898020 | 119.3388483
00BWO06 1051.86 1050.25 180-190 Yes Stick Up 47.1920426 | 119.3014964
00BWO7 1078.92 1079.35 75-85 Yes Stick Up 47.1922928 | 119.3162634
00BWO08 1076.28 1076.38 92-102 Yes Stick Up 47.1923400 | 119.3162700
00BW09 1083.39 1083.91 79.5-89.5 Yes Stick Up 47.1478261 | 119.3078725
00BW10 1019.54 1019.46 186.2-196.2 Yes Stick Up 47.1884236 | 119.3179383
00BW11 1071.66 1071.29 107-117 Yes Flush Mount | 47.1882448 | 119.3048505
00BW12 1073.04 1073.75 101-111 Yes Stick Up 47.1657642 | 119.3016310
00BW13 1069.36 1069.76 133-143 Yes Stick Up 47.1913619 | 119.2883084
00BW14 1083.82 62-72 Yes Flush Mount | 47.1913680 | 119.2883230
00BW15 1073.61 1073.99 105.6-115.6 Yes Stick Up 47.1603980 | 119.3191815
00BW16 1039.42 1038.32 186.4-196.4 Yes Stick Up 47.1965781 | 119.2958972
01BWO01 1038.55 1040.01 85-95 Yes Flush Mount | 47.1965781 | 119.2958972
02BW02 1075.30 1075.43 109-118.5 Yes Flush Mount | 47.1827465 | 119.2954246
02BWO01 1038.55 1040.01 188-192.5 Removed Flush Mount | 47.1501845 | 119.4298267
04-BWO01 1084.42 1085.15 96-116 No Stick Up 471967327 | 119.2956317
04-BW04 1056.98 1057.59 190-210 No Stick Up 471861237 | 119.3311182
04-BWO05 1061.31 1061.74 176-196 No Stick Up 471799661 | 119.3284913
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Table 2. Event 3 Elevation Event 4 Elevation | Screened Interval | Bladder Stick Up or | NAD 83 Coordinates
Well ID (ft) (ft) Depth (ft) Pump Flush Mount
Installed?
04-BW06 1064.84 1065.10 174-194 No Stick Up 47.1784992 | 119.3162647
04-BW07 1054.90 1055.41 195-215 No Stick Up 47.1643164 | 119.3133028
04-BW09 1069.45 1068.75 139-149 No Flush Mount | 47.1652902 | 119.3032670
04-CW01 1026.78 1034.52 298-308 No Stick Up 47.1861250 | 119.3308874
04-CW02 1026.70 1035.11 297-307 No Stick Up 47.1800362 | 119.3285468
04-CW03 1019.00 1025.58 264-284 No Stick Up 47.1802144 | 119.3116530
04-CW04 1054.95 1056.26 303-313 No Stick Up 47.1643701 | 119.3133311
04-CW05 1055.09 1056.44 260-280 No Stick Up 47.1637312 | 119.3044163
04-CW07 1021.29 1026.17 283293 No Stick Up 47.1551839 | 119.3091585
303-309 No
04-CW08 1019.12 1023.92 294-314 No Flush Mount | 47.1464204 | 119.3109391
12BW01 1073.38 1073.10 162 - 172 No Stick Up 47.168105 | -119.30197
12BW02 1049.10 1049.32 174 - 194 No Flush Mount | 47.156722 | -119.305515
179 - 189 No
12BW03 1056.44 1056.88 Stick Up 47.160178 | -119.312552
199 - 219 No
12BW04 1068.48 1068.42 158 168 No Stick Up 47.165107 | -119.307066
178 - 188 No
12BW05 1070.54 1069.66 167 - 187 No Stick Up 47162973 | -119.303436
12BW06 1054.77 1054.94 170 - 200 No Flush Mount | 47.158675 | -119.309105
12BW07 1072.42 1071.81 160 - 180 No Stick Up 47.164668 | -119.303659
12BW08 1050.26 1050.59 178 - 198 No Flush Mount | 47.156733 | -119.307692
12CW01 1025.26 1029.43 274 - 294 No Flush Mount | 47.156724 | -119.30559
12CW02 1024.56 1031.87 300 - 320 No Stick Up 47.16022 -119.312575
12CW03 1059.18 1060.48 288-298 No Stick Up 47.165098 | -119.306995
12CW04 1057.85 1058.96 255 - 265 No Stick Up 47.16294 -119.303394
12CW05 1025.10 1029.86 287 - 307 No Flush Mount | 47.158676 | -119.309004
12EX01 1072.17 1071.83 160 - 180 No Stick Up 47.164649 | -119.303577
12EX02 1050.20 1051.55 180 - 198 No Flush Mount | 47.156729 | -119.307772
14BW01 1070.00 1166.09 160-180 No Stick Up 47.163865 | -119.305703
14BW02 1059.43 1169.38 157-187 No Stick Up 47.16211 -119.306087
14BW03 1072.76 1160.28 143-173 No Stick Up 47.16605 -119.304277
14EX03 1069.17 1166.12 160-180 No Stick Up 47.163865 | -119.305703
14EX04 1059.51 1169.67 157-187 No Stick Up 47.16211 -119.306087
14EX05 1072.75 1160.18 143-173 No Stick Up 47.16605 -119.304277

|:| Orange shading indicates two screened intervals requiring two PDBs.
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Table 3. Monitoring and Extraction Wells — Sampling Results

Table 3. MONITORING AND EXTRACTION WELL RESULTS CIS-DCE TCE
Sample Results pg/L Results pg/L
Well ID Sample Name Sample Date Type (MCL 70 pg/L) | (MCL5 pgl/L)
HANFORD FORMATION AQUIFER WELLS
00AW11 14MLWO0625N00AW11 6/25/2014 N <0.20U 1.05
00AW11 14MLW1004NOOAW11 10/4/2014 N <0.20U 1.47
00AW13 14MLW0624N00AW13 6/24/2014 N <0.20U <0.20U
00AW13 14MLW1005N00AW13 10/5/2014 N <0.20U <0.20U
99AWO01 14MLWO0625N99AWO0L 6/25/2014 N <0.20U 0.70
99AWO01 14MLW1004N99AWO1 10/4/2014 N <0.20U 1.10
99AW04 14MLW0627N99AW04 6/27/2014 N <0.20U <0.20U
99AW04 14MLW1005N99AW04 10/5/2014 N <0.20U <0.20U
99AW09 14MLWO0626N99AW09 6/26/2014 N <0.20U 171
99AW09 14MLW1005N99AWO09 10/5/2014 N <0.20U 1.94
PRIEST RAPIDS AND ROZA 1 AQUIFER WELLS
00BWO1 14MLW0623N00BWO01 6/23/2014 N <0.20U <0.20U
00BWO1 14MLW1001NOOBWO1 10/1/2014 N <0.20U <0.20U
00BWO02 14MLW0624N00BW02 6/24/2014 N <0.20U 0.21
00BW02 14MLW0930N00BW02 9/30/2014 N <0.20U 0.19J
00BWO03 14MLW0624N00BW03 6/24/2014 N <0.20U <0.20U
00BW03 14MLW0930N0O0BWO03 9/30/2014 N <0.20U <0.20U
00BWO04 14MLWO0623N00BW04 6/23/2014 N <0.20U <0.20U
00BWO04 14MLW0623D00BW04 6/23/2014 FD <0.20U <0.20U
00BWO05 14MLW0622N00BW05 6/23/2014 N <0.20U <0.20U
00BWO05 14MLW0930N0O0BWO5 9/30/2014 N <0.20U <0.20U
00BWO05 14MLW0930D00BWO05 9/30/2014 FD <0.20U <0.20U
00BWO06 14MLWO0624N00BWO06 6/24/2014 N <0.20U <0.20U
00BWO06 14MLWO0930N00BWO06 9/30/2014 N <0.20U <0.20U
00BWO7 14MLW0623N00BWO7 6/23/2014 N <0.20U <0.20U
00BWO7 14MLW1001NOOBWO7 10/1/2014 N <0.20U <0.20U
00BWO09 14MLWO0624N00BWO09 6/24/2014 N <0.20U <0.20U
00BWO09 14MLWO0930N00BWO09 9/30/2014 N <0.20U <0.20U
00BW10 14MLWO0626N00BW10 6/26/2014 N <0.20U <0.20U
00BW10 14MLW1001NOOBW10 10/1/2014 N <0.20U <0.20U
00BW11 14MLW0624N00BW11 6/24/2014 N <0.20U <0.20U
00BW11 14MLWO0930N00BW11 9/30/2014 N <0.20U <0.20U
00BW12 14MLWO0624N00BW12 6/24/2014 N <0.20U 15.6
00BW12 14MLWO0930N00BW12 9/30/2014 N <0.20U 17.0
00BW13 14MLW0622N00BW13 6/22/2014 N <0.20U 0.13J
00BW13 14MLW1004N0O0BW13 10/4/2014 N <0.20U <0.20U
00BW14 14MLWO0623N00BW14 6/23/2014 N <0.20U <0.20U
0o0BW14 14MLW1001NO0OBW14 10/1/2014 N <0.20U <0.20U
00BW15 14MLW0625N00BW15 6/25/2014 N 0.31 1.86
00BW15 14MLW1004NO0OBW15 10/4/2014 N 0.25 1.74
00BW16 14MLW0624N00BW16 6/24/2014 N <0.20U <0.20U
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Table 3. MONITORING AND EXTRACTION WELL RESULTS CIS-DCE TCE

Sample Results pg/L Results pg/L
Well ID Sample Name Sample Date Type (MCL70 pg/L) | (MCL5 pgl/L)
00BW16 14MLW1005N00BW16 10/5/2014 N <0.20U <0.20U
01BWO01 14MLW0622N01BWO01 6/23/2014 N <0.20U <0.20U
01BWO01 14MLWO0930N01BWO1 9/30/2014 N <0.20U <0.20U

04BWO07

14MLW0622N04BWO07

6/22/2014

<0.20U

02BW02 14MLW0623N02BW02 6/23/2014 N <0.20U <0.20U
02BW02 14MLW1001N02BWO02 10/1/2014 N <0.20U <0.20U
04BW01 14MLW062204BW01 6/22/2014 N <0.20U <0.20U
04BW01 14MLW0928N04BWO01 9/28/2014 N <0.20U <0.20U
04BW04 14MLW0622N04BW04 6/22/2014 N <0.20U 0.45
04BW04 14MLW0928N04BW04 9/28/2014 N <0.20U 0.45
04BW05 14MLW0622N04BW05 6/22/2014 N <0.20U 1.70
04BW05 14MLW0928N04BW05 9/28/2014 N <0.20U 1.44

|

<0.20U

04BWO07

12BW01

14MLW0929N04BWO7

14MLW0622N12BW01

9/29/2014

6/22/2014

=

<0.20U

<0.20U

<0.20U

<0.20U

12BW01

14MLW0929N12BWO01

9/29/2014

<0.20U

<0.20U
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12BWO03 14MLW0627N12BW03A 6/27/2014 N <0.20U 0.94
12BW03 14MLW0627N12BW03B 6/27/2014 N <0.20U 0.88
12BW03 14MLW0929N12BWO3A 9/29/2014 N <0.20U 0.90
12BW03 14MLW0929D12BWO3A 9/29/2014 FD <0.20U 0.75
12BW03 14MLW0929N12BW03B 9/29/2014 N <0.20U 0.59




Table 3. MONITORING AND EXTRACTION WELL RESULTS CIS-DCE TCE
Sample Results pg/L Results pg/L
Well ID Sample Name Sample Date Type (MCL70 pg/L) | (MCL5 pgl/L)

91BW02 14MLW0624N91BW02 6/24/2014 <0.20U <0.20U
91BW02 14MLW0624D91BW02 6/24/2014 FD <0.20U <0.20U
91BW02 14MLWO0930N91BW02 9/30/2014 <0.20U <0.20U

99BW09

14MLW0626N99BW09

6/26/2014

<0.20U

91BW04 14MLW0625N91BW04 6/25/2014 <0.20U 0.21
91BW04 14MLW1004N91BW04 10/4/2014 N <0.20U 0.18J
91BW04 14MLW1004D91BW04 10/4/2014 FD <0.20U 0.19J

<0.20U

99BW09

14MLW1001N99BWO9

10/1/2014

<0.20U

<0.20U

99BW16

14MLW0623N99BW16

6/23/2014

<0.20U

99BW11 14MLW0627N99BW11 6/27/2014 N <0.20U <0.20U
99BW11 14MLW1005N99BW11 10/5/2014 N <0.20U <0.20U
99BW12 14MLW0624N99BW12 6/24/2014 N <0.20U 0.28
99BW12 14MLW1001N99BW12 10/1/2014 N <0.20U 0.29
99BW12 14MLW1005N99BW12 10/5/2014 N <0.20U 0.38
99BW12 14MLW1005D99BW12 10/5/2014 FD <0.20U 0.32
99BW14 14MLW0625N99BW14 6/25/2014 <0.20U <0.20U
99BW14 14MLW100IN99BW14 10/1/2014 <0.20U <0.20U

N

1.65

99BW16

14MLW1003N99BW16

10/3/2014

<0.20U

1.84

ROZA 2 AQUIFER WELLS

04Cwo1 14MLW0622N04CW01 6/22/2014 N <0.20U 0.48
04Cwo01 14MLW0622D04CW01 6/22/2014 FD <0.20U 0.46
04Cwo01 14MLW0928N04CW01 9/28/2014 N <0.20U 0.62
04CW02 14MLW0622N04CW02 6/22/2014 N <0.20U <0.20U
04CW02 14MLW0928N04CW02 9/28/2014 N <0.20U <0.20U
04CW03 14MLW0622N04CW03 6/22/2014 N <0.20U 2.47
04CW03 14MLW0928N04CW03 9/28/2014 N <0.20U 2,51
04CW04 14MLW0622N04CW04 6/22/2014 N <0.20U 0.43




Table 3. MONITORING AND EXTRACTION WELL RESULTS CIS-DCE TCE
Sample Results pg/L Results pg/L
Well ID Sample Name Sample Date Type (MCL70 pg/L) | (MCL5 pgl/L)
04CW04 14MLW0929N04CWO04 9/29/2014 N <0.20U 0.41
04CWO05 14MLWO0627N04CW05 6/27/2014 N <0.20U 2.77
04CW05 14MLW0929N04CW05 9/29/2014 N <0.20U 2.69
04CW07 14MLWO0626N04CWO7A 6/26/2014 N <0.20U 4.83
04CwWo08 14MLW0622N04CW08 6/22/2014 N <0.20U <0.20U
04CW08 14MLW0929N04CW08 9/29/2014 N <0.20U <0.20U
12CWo1 14MLWO0627N12CW01 6/27/2014 N <0.20U 3.54
12CW01 14MLW0627D12CW01 6/27/2014 FD <0.20U 3.52
12CW01 14MLW0929N12CW01 9/29/2014 N <0.20U 3.26
12CW02 14MLW0627N12CW02 6/27/2014 N <0.20U 0.11J
12CW02 14MLW0929N12CW02 9/29/2014 N <0.20U 0.29
12CW03 14MLWO0622N12CW03 6/22/2014 N <0.20U 0.32
12CW03 14MLWO0929N12CW03 9/29/2014 N <0.20U 0.30
12CW04 14MLW0622N12CW04 6/22/2014 N <0.20U 0.51
12CW04 14MLWO0929N12CW04 9/29/2014 N <0.20U 0.70
12CW05 14MLWO0627N12CW05 6/27/2014 N <0.20U 0.93
12CW05 14MLWO0929N12CW05 9/29/2014 N <0.20U 0.67
EXTRACTION WELLS
12EX01 14MLWO0622N12EX01 6/22/2014 N 0.59 4.65
12EX01 14MLWO0929N12EX01 9/29/2014 N 0.45 3.45

_ Well shaded red exceeded the 5.0 pg/L TCE MCL.

MCL = Maximum Contaminant Level

FD = field duplicate
FB = field blank
EB = equipment blank
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N = normal sample

U = undetected
J = estimated

J- = estimated, biased low




Table 4. Private Wells without WHFs — Sampling Results

Table 4. PRIVATE WELL WITHOUT WHF - RESULTS CIS-DCE TCE
Sample Results pg/L Results pg/L
Well ID Sample Name Sample Date Type (MCL 70 pg/L) (MCL 5 pgl/L)
WP-03 14MLW0626DWP03 6/26/2014 FD 0.31 1.16
WP-03 14MLWO0626NWP03 6/26/2014 N 0.24 1.09
WP-04 14MLWO0626NWP04 6/26/2014 N 152 4.83
WP-04 14MLW1002DWP04 10/2/2014 FD 1.56 4.32
WP-04 14MLW1002NWP04 10/2/2014 N 1.40 4.89
WP-09 14MLWO0624NWP09 6/24/2014 N <0.20U <0.20U
WP-10 14MLWO0626NWP10 6/26/2014 N <0.20U <0.20U
WP-105 14MLWO0625NWP105 6/25/2014 N <0.20U 0.35
WP-111 14MLWO0625NWP111 6/25/2014 N <0.20U 0.30
WP-116 14MLWO0623DWP116 6/23/2014 FD 0.36 1.53
WP-116 14MLWO0623NWP116 6/23/2014 N 0.40 1.70
WP-118 14MLWO0623NWP118 6/23/2014 N <0.20U 1.24
WP-120 14MLWO0625NWP120 6/25/2014 N <0.20U 0.42
WP-122 14MLWO0625NWP122 6/25/2014 N <0.20U 0.54
WP-125 14MLWO01WP125 11/19/2013 N 0.72 3.48
WP-125 14MLWO002WP125 2/20/2014 N 0.70 3.44
WP-125 14MLWO0623NWP125 6/23/2014 N 0.62 3.12
WP-125 14MLW1002NWP125 10/2/2014 N 0.68 3.42
WP-126 14MLWO0623NWP126 6/23/2014 N 0.23 1.06
WP-127 14MLW0625DWP127 6/25/2014 FD <0.20U 0.70
WP-127 14AMLWO625NWP127 6/25/2014 N <0.20U 0.72
WP-128 14MLWO0625NWP128 6/25/2014 N <0.20U 0.26
WP-130 14MLWO0625NWP130 6/25/2014 N <0.20U 0.17J
WP-131 14MLW001WP131 11/19/2013 N <0.20U 0.88
WP-131 14MLW002WP131 2/20/2014 N <0.20U 0.80
WP-131 14MLWO0625NWP131 6/25/2014 N <0.20U 2.42
WP-131 14MLW1003NWP131 10/3/2014 N <0.20U 1.95
WP-136 14MLWO0626NWP136 6/26/2014 N <0.20U 1.38
WP-138 14MLWO0626NWP138 6/26/2014 N <0.20U 0.24
WP-139 14MLWO0626NWP139 6/26/2014 N <0.20U 0.77
WP-13E 14MLWO0624NWP13E 6/24/2014 N <0.20U <0.20U
WP-143 14AMLWO0626NWP143 6/26/2014 N <0.20U 0.67
WP-144 14MLWO0626NWP144 6/26/2014 N <0.20U 0.38
WP-145 14MLWO0626DWP145 6/26/2014 FD <0.20U 0.35
WP-145 14MLWO0626NWP145 6/26/2014 N <0.20U 0.34
WP-147 14MLWO0625NWP147 6/25/2014 N <0.20U 0.20
WP-148 14MLWO0625NWP148 6/25/2014 N <0.20U 0.16J
WP-149 14MLWO0625NWP149 6/25/2014 N <0.20U <0.20U
WP-150 14MLWO0625NWP150 6/25/2014 N <0.20U <0.20U
WP-151 14MLWO0625NWP151 6/25/2014 N 0.16J 1.50
WP-152 14MLWO626NWP152 6/26/2014 N <0.20U 0.21
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Table 4. PRIVATE WELL WITHOUT WHF - RESULTS CIS-DCE TCE
Sample Results pg/L Results pg/L

Well ID Sample Name Sample Date Type (MCL 70 pgl/L) (MCL 5 pg/L)
WP-153 14MLWO0626NWP153 6/26/2014 N <0.20U 0.36
WP-154 14MLWO0626NWP154 6/26/2014 N <0.20U 0.33
WP-155 14MLWO0626NWP155 6/26/2014 N <0.20U 0.26
WP-156 14MLW0623DWP156 6/23/2014 FD <0.20U 0.58
WP-156 14MLWO0623NWP156 6/23/2014 N <0.20U 0.57
WP-164 14MLWO0624NWP164 6/24/2014 N <0.20U 0.33
WP-165 14MLWO626NWP165 6/26/2014 N <0.20U <0.20U
WP-167 14MLWO01WP167 11/19/2013 N <0.20U 2.29
WP-167 14MLWO002WP167 2/21/2014 N <0.20U 1.22
WP-167 14MLWO0624NWP167 6/24/2014 N <0.20U 2.53
WP-167 14MLW1003NWP167 10/3/2014 N <0.20U 2.30
WP-168 14MLWO001WP168 11/19/2013 N <0.20U 3.32
WP-168 14MLWO002WP168 2/21/2014 N <0.20U 2.12
WP-168 14MLWO0624NWP168 6/24/2014 N <0.20U 2.32
WP-168 14MLW1003NWP168 10/3/2014 N <0.20U 2.78
WP-169 14MLW0624NWP169 6/24/2014 N <0.20U 1.95
WP-172 14AMLWO0625NWP172 6/25/2014 N <0.20U 0.59
WP-175 14MLWO624NWP175 6/24/2014 N <0.20U 0.38
WP-177 14AMLWO624NWP177 6/24/2014 N <0.20U <0.20U
WP-178 14MLWO0623NWP178 6/23/2014 N <0.20U 0.27
WP-179 14MLW0625DWP179 6/25/2014 FD <0.20U <0.20U
WP-179 14MLWO0625NWP179 6/25/2014 N <0.20U <0.20U
WP-180 14MLWO0626NWP180 6/26/2014 N <0.20U <0.20U
WP-18N 14MLWO0624NWP18N 6/24/2014 N <0.20U 0.27
WP-18S 14MLWO0624NWP18S 6/24/2014 N <0.20U 0.20
WP-25W 14MLWO623NWP25W 6/23/2014 N <0.20U 0.86
WP-27 14MLWO001WP27 11/18/2013 N <0.20U <0.20U
WP-27 14MLWO002WP27 2/19/2014 N <0.20U 1.22
WP-27 14MLWO0623NWP27 6/23/2014 N <0.20U 1.39
WP-27 14MLW1002NWP27 10/2/2014 N <0.20U 1.33
WP-28 14MLW0623DWP28 6/23/2014 FD <0.20U 1.13
WP-28 14MLWO0623NWP28 6/23/2014 N <0.20U 1.19
WP-33 14MLWO0625NWP33 6/25/2014 N <0.20U 0.79
WP-45 14MLWO0624NWP45 6/24/2014 N <0.20U 0.92
WP-50 14MLWO0623NWP50 6/23/2014 N <0.20U <0.20U
WP-52 14MLWO0624NWP52 6/24/2014 N <0.20U 0.28
WP-54 14AMLWO0624NWP54 6/24/2014 N <0.20U <0.20U
WP-57 14MLWO626NWP57 6/26/2014 N <0.20U 0.55
WP-65 14MLWO0625NWP65 6/25/2014 N <0.20U 0.43
WP-66 14MLWO0623NWP66 6/23/2014 N 0.30 1.31
WP-68 14MLWO0626NWP68 6/26/2014 N <0.20U 0.43
WP-69 14MLWO0626DWP69 6/26/2014 FD <0.20U 1.47
WP-69 14MLWO0626NWP69 6/26/2014 N <0.20U 1.33
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Table 4. PRIVATE WELL WITHOUT WHF - RESULTS CIS-DCE TCE

Sample Results pg/L Results pg/L
Well ID Sample Name Sample Date Type (MCL 70 pgl/L) (MCL 5 pg/L)
WP-71A 14MLWO626NWP71A 6/26/2014 N <0.20U 0.17J
WP-71B 14MLWO0624NWP71B 6/24/2014 N <0.20U 0.44
WP-74 14MLWO0624NWP74 6/24/2014 N <0.20U 1.23
WP-82 14MLWO0623NWP82 6/23/2014 N <0.20U <0.20U

Well shaded yellow exceeded 2.0 pg/L TCE in 2013 and was sampled quarterly in 2014.

Well shaded orange exceeded 3.5 pg/L TCE in 2013 and was sampled quarterly in 2014. This well does not have a WHF
system because the water is used for industrial purposes only.

MCL = Maximum Contaminant Level
N = normal sample

FD = field duplicate

FB = field blank

EB = equipment blank

U = undetected

J = estimated

J- = estimated, biased low
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Table 5. Private Wells with WHFs —Sampling Results

NOTE: Effluent results in all cases were < 0.20 ug/L for cis-DCE and TCE and therefore are not shown

PRIVATE WHF WELL RESULTS CIS-DCE TCE
Sample Sample Results pg/L Results pg/L

Well ID Sample Name! Sample Date Type Location? (MCL 70 pg/L) (MCL 5 pgl/L)
WP-119 14MLWO1AWP119 11/19/2013 N Influent <0.20U 3.99
WP-119 14MLWO02AWP119 2/20/2014 N Influent <0.20U 3.95
WP-119 14MLWO0624NWP119A 6/24/2014 N Influent <0.20U 4.25
WP-121 14MLW01AWP121 11/19/2013 N Influent <0.20U 4.02
WP-121 14MLWO02AWP121 2/20/2014 N Influent <0.20U 3.47
WP-121 14MLWO0624NWP121A1 6/24/2014 N Influent <0.20U 4.89
WP-121 14MLW1002NWP121A1 10/2/2014 N Influent <0.20U 4.67
WP-123 14MLW001WP123 11/19/2013 N No WHF 0.29 2.81
WP-123 14MLW201WP123 11/19/2013 FD No WHF 0.25 2.76
WP-123 14MLWO002WP123 2/20/2014 N No WHF 0.34 2.28
WP-123 14MLW202WP123 2/20/2014 FD No WHF 0.33 2.19
WP-123 14MLWO0623NWP123 6/23/2014 N No WHF 0.15J 3.82
WP-123 14MLW1002NWP123A1 10/2/2014 N Influent 0.18J 371
WP-124 14MLW01AWP124 11/19/2013 N Influent 0.95 4.32
WP-124 14MLWO02AWP124 2/20/2014 N Influent 0.86 3.72
WP-124 14MLW1002NWP124A1 10/2/2014 N Influent 0.77 3.48
WP-129 14MLW01AWP129 11/19/2013 N Influent <0.20U 2.99
WP-129 14MLW02AWP129 2/21/2014 N Influent <0.20U 2.76
WP-129 14MLWO0625NWP129A1 6/25/2014 N Influent <0.20U 211
WP-129 14MLW1002NWP129A1 10/2/2014 N Influent <0.20U 141
WP-14 14MLWO01AWP14 11/18/2013 N Influent 0.87 3.89
WP-14 14MLW02AWP14 2/19/2014 N Influent 0.92 3.75
WP-14 14MLWO519NWP14A1 5/19/2014 N Influent 1.06 3.89
WP-14 14MLW1003NWP14A1 10/3/2014 N Influent 1.03 3.81
WP-70 14MLWO1AWP70 11/19/2013 N Influent 0.18J 3.83
WP-70 14MLWO02AWP70 2/20/2014 N Influent 0.20 3.58
WP-70 14MLWO519NWP70A1 5/19/2014 N Influent 0.23 2.81
WP-70 14MLW1002NWP70A2 10/2/2014 N Influent 0.19J 411
WP-70 14MLW1002DWP70A2 10/2/2014 FD Influent 0.22 4.35
WP-83 14MLWO1AWP83 11/18/2013 N Influent 0.29 1.57
WP-83 14MLW02AWP83 2/19/2014 N Influent 0.29 1.34
WP-83 14MLWO0519NWP83A1 5/19/2014 N Influent 0.23 1.94
WP-83 14MLWO0519NWP83B1 5/19/2014 N Mid 0.17J <0.20U
WP-83 14MLW1003NWP83A1 10/3/2014 N Influent 0.30 1.07
WP-86 14MLWO1AWP86 11/18/2013 N Influent <0.20U 2.64
WP-86 14MLW02AWP86 2/19/2014 N Influent <0.20U 317
WP-86 14MLWO0519NWP86A1 5/19/2014 N Influent <0.20U 1.35
WP-86 14MLW1003NWP86A1 10/3/2014 N Influent <0.20U 2.02

1 - Sample names without an A, B, or C indicate wells where a WHF had not yet been installed.
2 - Sample Locations are as follows: Influent to WHF system before lead filter (“A”); In between lead and lag filter (mid, “B"); Effluent after lag
filter (“C" [not shown]).

MCL -Maximum Contaminant Level; N - Normal Sample; FD - Field Duplicate; U - Undetected; J - Estimated
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Table 6. Whole House Filters — Purge and Totalizer Volume Summary

Date Well System Flow Meter Initial (Gal) Flow Meter Final (Gal)
November 2013 - Event 1
11/18/2013 WP-70 41,606 41,635
11/18/2013 WP-86 153,315 153,317
11/18/2013 WP-83 704,407 704,419
11/18/2013 WP-14 34,290 34,907
11/19/2013 WP-119
11/19/2013 WP-121
11/19/2013 WP-124
11/19/2013 WP-129
February 2014 — Event 2
2/19/2014 WP-70 72,180 72,191
2/19/2014 WP-86 173,561 173,570
2/19/2014 WP-83 755,668 755,670
2/19/2014 WP-14 39,550 39,553
2/20/2014 WP-119 64,077 64,094
2/20/2014 WP-121 10,299 10,299
2/20/2014 WP-124 51,202 51,229
2/21/2014 WP-129 11,227 11,233
May/June 2014 - Event 3
5/19/2014 WP-70 91,578 91,583
5/19/2014 WP-86 205,805 205,811
5/19/2014 WP-83 906,185 906,258
5/19/2014 WP-14 481,894 481,970
6/24/12014 WP-119 Not recorded
6/24/2014 WP-121 10,299 | 10,299
6/23/2014 WP-124 Not recorded
6/25/2014 WP-129 27,072 | 27,091
September/October 2014 — Event 4
10/2/2014 WP-70 121,263 121,277
10/3/2014 WP-86 319,913 319,929
10/3/2014 WP-83 1,215,037 1,215,064
10/3/2014 WP-14 781,121 781,149
10/2/2014 WP-119* 162,093 162,093
10/2/2014 WP-121 10,299 10,299
10/2/2014 WP-123 6,399 6,425
10/2/2014 WP-124 134,686 134,705
10/2/2014 WP-129 28,839 28,843

* power turned off

|:| Orange shading indicates improperly working flow meter — was replaced 1/14/15 and restarted at 0.00.
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App. p. 1



APPENDIX A
FIELD SAMPLING REPORTS

November 2013

February 2014

May/June 2014
September/October 2014

B WNR

App. p. 2



November 2013 Field Sampling Report

App. p. 3



Private Wells

Groundwater Sampling Field Report
November 2013 Field Sampling Event

Moses Lake Wellfield Superfund Site
Moses Lake, Washington

Field Investigation:
18-19 November 2013
Report Prepared:
January 2014

By: Technical Services Branch

App. p. 4



TABLE OF CONTENTS

1.0 BACKGROUND AND OBJECTIVE OF INVESTIGATION ....ooiiiiiiiiiitiie et 1
LI BACKGROUND ..ottt sttt sh b et b s e h et b e sh e b e es et b e saeen e s e en et ens 1
1.2 GROUNDWATER SAMPLING EVENT SUMMARY AND OBJECTIVES .....ccctertieiirienirenieeieeneereneenieenseenneensesnnesunenseensens 2
2.0 DESCRIPTION OF WORK ... .oottiiiieitiitie sttt bbbttt sb bbb e st sn b aneene s 2
2.1 ACTIVITIES PRIOR TO THE NOVEMBER 2013GROUNDWATER SAMPLING EVENT ...c..cciiiiiiiiiiiiienicnieeeceeeenee 2
2.2 PRIVATE WELL SAMPLING PROCEDURES.......c.cectiiiiitiniiniiniteitetetete sttt ettt ete st saesae bt st e seaennesaeenesueeueeneensenne 3
2.3 WHOLE HOUSE FILTER SAMPLING PROCEDURES.......ccuiiuiiiiiiiiiiiiiiitiii ettt s 4
2.4 SAMPLING EVENT ACTIVITIES AND OBSERVATIONS ..ottt 5

2.4.1 Private Well and WHF SysStem SamPIING ......cccooiiiiiiiieiee et 5
TABLE 1: PRIVATE WELL STABILIZED WATER QUALITY READINGS, NOVEMBER 2014 .......ccooiiiiiiiiiiieeiiieeeieee e 6
3.0 INVESTIGATION-DERIVED WASTE ... ..ottt bbb 8
4.0 PACKAGING AND SHIPMENT ...tttk n bbbt e e n b ane b 8
5.0 LABORATORY ANALYSIS. ...ttt ettt sttt b e b e e et e e s he e ebe e ebe et e enbeebbesbbenbeesbeenbeannens 9
6.0 DECONTAMINATION PROCEDURES.........ooi ittt et sbe ettt sb et e sbeesbeesne e 9
T.OPROTECTION LEVEL ...ttt bttt b bt bt e e he e e bt e ebe e bt e nb e e bt e eb e nbeesbeenbeanne s 9
TABLE 1: PRIVATE WELL STABILIZED WATER QUALITY READINGS, NOVEMBER 2014................. 6
APPENDICES

APPENDIX A —SITE AND WELL LOCATION MAPS
APPENDIX B — FIELD SAMPLING PHOTOS

APPENDIX C —FIELD NOTES, PRIVATE WELL SOP

App. p. 5



1.0 BACKGROUND AND OBJECTIVE OF INVESTIGATION

1.1 BACKGROUND

The Moses Lake Wellfield Superfund Site is located between the Grant County Airport and the
City of Moses Lake, Washington. The Site includes the former Larson Air Force Base (LAFB)
property, Port of Moses Lake property and adjacent private properties affected by Site
groundwater contamination. The Site is listed on the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) of 1980 National Priorities List (NPL) for
Uncontrolled Hazardous Waste Sites.

The Moses Lake Wellfield Superfund Site is an area of approximately 15 square miles, which
includes the former LAFB, commercial facilities, and residences. The former LAFB occupied
approximately 9,607 acres three miles northwest of the City of Moses Lake. The United States
Air Force was active at the site from 1942 until 1966. During 1988 and 1989, the Washington
State Department of Health confirmed the presence of trichloroethylene (TCE) above the Federal
Maximum Contaminant Level (MCL) in three City of Moses Lake municipal wells and two
Skyline community wells. The Seattle District, US Army Corps of Engineers (USACE)
completed a Remedial Investigation (RI) phase in 2003. Appendix A of this report shows the
general location map and a site map with current sampling locations.

During the course of the RI, several private wells were tested and found to be contaminated with
TCE. In 2001, the USACE contracted installation of carbon filtration units — known as whole
house filter systems (WHF) - at five of those wells. Several years of groundwater monitoring
data has been evaluated since the original WHF systems were installed.

The final results of the Phase I RI released in a report in March 1993 indicated that TCE was
consistently found in shallow alluvial and upper basalt (a-basalt) groundwater in the central area
of the former base.

On October 14, 1992, the affected areas of the former LAFB and off-site down gradient areas,
termed the "Moses Lake Wellfield Contamination”, were listed on the Comprehensive
Environmental Response, Compensation and Liability Act (CERCLA) of 1980 for Uncontrolled
Hazardous Waste Sites. The former LAFB property is one part of the Moses Lake Wellfield
Superfund Site; the site also includes the contaminant plume.

Chemical results from 1993 and 1994 combined with historical data indicated that TCE occurred
in the central and southern portion of the former LAFB in alluvial and a-basalt groundwater. In
2004, USACE confirmed TCE contamination in the next lower basalt aquifer (c-basalt). As of
1995, the data suggest that more than one source may have contributed TCE to the alluvial and
a-basalt groundwater in the central portion of the former LAFB.

In 1998, URS Greiner completed a sampling round of private water wells and wells for Class A
and Class B water systems east, south and southwest of the previously known TCE plume.
There were eight detections of TCE during this study. Four wells that were previously outside
the plume extent were found to be above the detection limit.
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1.2 GROUNDWATER SAMPLING EVENT SUMMARY AND OBJECTIVES

In coordination with the US Environmental Protection Agency (USEPA) Region 10, the USACE
environmental field team comprised of Joseph Marsh and David Sullivan deployed to conduct the
November 2013 Moses Lake Wellfield groundwater sampling event. The activities described in
this report involves the USACE field team verifying sample point locations; discussion of
sampling techniques; recording groundwater observations; collection of groundwater samples; and
shipping those samples by overnight delivery for laboratory analysis.

All of the work described in this report was accomplished in accordance with the Moses Lake
Wellfield Superfund Site Quality Assurance Project Plan. In addition, the team followed the
guidance presented in: the Seattle District, USACE Safety and Health Plan; USACE Safety
Manual EM 385-1-1; and Seattle District, USACE, Sampling Standard Operating Procedures
(SOP) for environmental field sampling.

The private wells and monitoring wells designated for sampling are displayed on maps found at
Appendix A. These wells have been selected based on their down-gradient locations relative to
the inferred flow direction of TCE-contaminated groundwater and validated sampling analytical
data from previous monitoring events.

The November 2014 sampling event included groundwater sample collection from six private
wells, and eight WHF systems. Groundwater samples were not collected from monitoring wells
during this event. The sampling event was conducted on 18 and 19 November, 2013.

The objectives of groundwater sampling at Moses Lake are to: 1) collect representative samples
from designated private well systems and monitoring wells yielding data of known and sufficient
quality to evaluate TCE concentrations and define existing TCE plumes; 2) to assure compliance
with the requirements of USEPA; and 3) to make critical project - specific decisions based on the
evaluated data.

2.0 DESCRIPTION OF WORK

2.1 ACTIVITIES PRIOR TO THE NOVEMBER 2013GROUNDWATER SAMPLING EVENT

The USACE project team worked to collect signatures on Department of the Army Right of
Entry forms as required before conducting the well sampling on private, city or county
government property. For most properties, previously signed Right of Entry forms were still
valid. For all properties designated for sample collection, owners (and renters if applicable) were
contacted to coordinate sample collection times during the scheduled field sampling week.

Many of the owners allowed the field team to work on their property while they were not at
home. At some of the properties, home owners or well system managers had to unlock pump
houses and open valves for the team — requiring prior coordination.

Prior to conducting sampling activities at each location, the team verified the address or well

location and map location matched, and that the Right of Entry form had been signed prior to
arriving at each sampling location.
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The field team was responsible for identifying potential health and safety hazards at each
sampling location. If a hazard is verified at a private well sampling location, an alternate hose
bib connected to the same water source may be selected in a safer area of the subject property.
In the case of hazardous monitoring well conditions, rescheduling the collection time or date
when the hazards no longer exist may be required.

Also for private well sampling, the field team was tasked with determining the most appropriate
cold-water tap or other sample port as close to each wellhead as practical, while comparing notes
on sample points collected during previous sampling events. The team was briefed that
groundwater samples would not be collected from taps delivering chlorinated, aerated, softened
or filtered water.

2.2 PRIVATE WELL SAMPLING PROCEDURES

Per established standard operating procedure, private well purging flow rate has been set at
approximately one gallon per minute (3.8 liters) maximum as verified by graduated cylinder or
other suitable water measurement container. During flow rate adjustments, the team monitored
the surrounding area and flowing water for unusual observations and odors as purge water is
captured in a five gallon purge water bucket. They recorded the start time of the 15 minute
purging in the field logbook immediately after opening each hose bib sample point.

After recording brief observations at each private well from the opened sample point hose bib
valve, the sample point valve was temporarily closed to allow connection of the flow cell inlet
tubing assembly.

The flow cell inlet port was connected to the designated sample point (hose bib) using a
specialized “Tee” tubing assembly allowing well water to flow directly into the five gallon purge
water bucket at a high flow rate while allowing well water to be conveyed directly to the flow
cell at a lower flow rate as required to prevent instrument damage. The sample point hose bib
and flow control valve on the tubing assembly was slowly opened to a maximum measured flow
rate not to exceed 500 ml/min. to avoid damaging the sensitive flow cell probes with excessive
water pressure. Once that was achieved, the flow rate at the bypass tubing was measured and
recorded in the field book along with the official purging start time. As the water was observed
flowing through the flow cell system and out into the purge bucket, flow cell measurements
would be recorded in the project field book every two minutes until the water quality parameters
stabilized. Stabilization parameter requirements for all private wells and WHF systems are as
follows:

Temperature +/-0.2°C

Specific Conductivity  +/- 0.020 millisiemens/centimeter (mS/cm)

DO +/- 0.2 milligrams/liter (mg/1)
pH +/- 0.2 units
ORP +/- 20 millivolts (mV)
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If stabilization occurred before the 15 minute total required purge time (as it did at every well),
final stabilized measurements were recorded in the field book, and purging continued until 15
minutes total purge time had elapsed. At that time, the flow cell was powered down and the
associated flow cell inlet tubing disconnected from the flow cell. Purged water continued to be
captured in a five-gallon bucket through the bypass tubing at a rate of approximately one gpm.

After 15 minutes has elapsed, the sample point hose bib was shut off, and the tubing assembly
removed to permit sampling directly from the hose bib. The approximate total purged volume
and stabilized water quality readings were recorded in the project field book along with any other
significant observations. The team then conducted the sample collection activities.

Prior to collecting a water sample, the team reduced the flow rate at each tap to approximately
150 to 200 ml/min. to minimize sample water turbulence and aeration. Prior to sample collection
at each private well system, the samplers donned protective eyewear and new, clean, Nitrile
gloves to prevent exposure to contaminants and cross-contamination. All groundwater samples
were collected in pre-cleaned certified containers obtained from the analytical laboratory.

All sample containers were filled with water directly from each tap — forming a meniscus at the
top of each vial to provide zero headspace samples as required. Sample point location and
components of each plumbing system were noted to assist in data interpretation.

A photographic record of each sample point was made by the team. In addition, handle tags
(indicating that water samples were taken by USACE on that date and time) are placed on the
front doors of homes sampled if nobody was home during sample collection. A photo was taken
of the handle tag and front of house in that case for the project files.

After the sample containers are filled, sample labels describing project, location, analysis, team
members, preservative, sampling date, and collection time are placed on the containers. The
samples are then packaged in bubble wrap bags and plastic zipper type bags, placed into pre-iced
sample shipping coolers and prepared for shipment as described in Section 3.0. All personnel
worked to ensure each property was left just as they found it with no damage done, and any
doors or gates closed as required.

2.3 WHOLE HOUSE FILTER SAMPLING PROCEDURES

In coordination with USEPA and affected Moses Lake area homeowners, granular activated
carbon (GAC) water filters have been installed in private well systems showing TCE results of
3.5 ng/l or greater. Each GAC filter system consists of two lightweight composite GAC filter
tanks (acting as lead and lag filters), associated piping, bag filters (to prevent GAC particles from
entering the household plumbing system), pressure gauges and valved/regulated sample
collection ports.

Each system was purged according to the current private well sampling SOP described in Section
2.2 of this report. A hose bib nearest the well head was opened and a flow rate of approximately
one gallon per minute (gpm) established as measured with graduated cylinder. The purged water
was captured in a five gallon bucket and simultaneously directed into a flow cell to facilitate the
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collection of water quality parameter data consisting of temperature, specific conductivity,
dissolved oxygen, pH, oxygen reduction potential, and turbidity. Once stabilization of these
water quality parameters was achieved, the final readings were recorded and purging continued
until 15 minutes had elapsed. The hose bib was closed and sampling commenced after 15
minutes of purging was completed at each location.

WHEF sampling ports consist of three locations labeled “A” for the lead inlet port, “B” for the
lead filter outlet port, and “C” for the lag filter outlet port.

WHEF sample collection consists of opening each designated sample port valve fully to allow the
maximum restricted flow rate of approximately 150 to 200 ml/min to flow into a capture bucket
for a few seconds to ensure organic matter or air bubbles have been flushed out of the system.
Restrictors have been placed on the sampling lines to provide a smooth, non-turbulent stream at a
low-flow rate to minimize loss of volatiles that may be present in the water stream. Next, the
field team immediately filled three pre-preserved VOA vials to zero headspace. New Nitrile
gloves were donned before collecting samples at each port. All discharged water was directed
into a five gallon plastic bucket for transfer to ground surface away from the shed or pump house
GAC filter location after the samples were collected.

2.4 SAMPLING EVENT ACTIVITIES AND OBSERVATIONS

2.4.1 PRIVATE WELL AND WHF SYSTEM SAMPLING

During the November 2013 groundwater sampling event, samples were collected from a total of
14 private wells consisting of: six private well system hose bibs (WP-27, WP-123, WP-125,
WP-131, WP-167, and WP-168), and eight WHF systems (WP-14, WP-70, WP-83, WP-86,
WP-119, WP-121, WP-124, and WP-129).

Even though a right of entry permit has been signed, and verbal or written permission granted to
collect samples at each designated location, the environmental field team always attempted to
contact the owner or resident at each private well location before beginning the field sampling
activities. Upon arrival at each private well property designated for sample collection, the team
verified they were at the correct address using maps, notes, and the sampling matrix, and verified
through field documentation they were ready to collect samples at the correct sampling point
(hose bib, or suitable water discharge port nearest to the wellhead).

To assist with the creation of an accurate project map, GPS coordinates were collected using a
Trimble GeoXH Explorer GPS receiver at monitoring wells 00AW11, 92BWO01 (not previously
captured), WHF systems WP-119, WP-121, WP-124, WP-129 (in front of the well house sheds),
and private wells WP-123, WP-125, WP-131, WP-167, and WP-168 (at the hose bib sample
points).

Final stabilized flow cell readings for all private and WHF wells (except at WP-27 where the
flow cell could not be used due to well system configuration) are shown in Table 1 below.
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TABLE 1: PRIVATE WELL STABILIZED WATER QUALITY READINGS, NOVEMBER 2014

WELL TEMP.°C | SpC mS/cm D.O. PH ORP
WP-14 17.68 0.53 0.57 7.48 115
WP-70 16.13 0.45 0.99 7.52 156
WP-83 13.27 0.53 0.99 7.58 150
WP-86 13.3 0.53 1.02 7.54 184
WP-119 14.64 0.33 0.25 7.67 140
WP-121 11.53 0.33 0.13 8.19 108
WP-123 12.00 0.34 4.38 7.91 130
WP-124 14.54 0.34 0.43 7.96 132
WP-125 13.96 0.33 6.07 7.93 99
WP-129 13.52 0.36 0.15 8.43 90
WP-131 18.53 0.36 4.51 8.05 141
WP-167 13.52 0.36 6.67 8.00 114
WP-168 16.46 0.38 5.58 7.95 158

Special coordination had to be made with Clint Perry, operator of the multiple-home water
system at WP-27 to arrange for system operation and sample collection at a specific time and

date.
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At the WHF locations, initial and post-sampling flow meter readings were recorded in the project
field book. Upon achieving stabilization, the final stabilized readings were entered into the
project field book. Prior to collecting a water sample, the flow rate at each tap was reduced to
approximately 100 to 200 ml/min. to minimize sample aeration and turbulence. The sampling
team donned new Nitrile gloves prior to sample collection at each residence. In the case of the
WHEF sample ports, restrictors on the sample ports provided a stream of sample water at
approximately 150 to 200 ml/min. All sample containers were be filled with water directly from
each tap — forming a meniscus at the top of each vial to provide zero headspace samples as
required. A photographic record of each sample point was made by the team.

All required 40 ml VOA sample vials were obtained from Vendor ESS by the USACE contract
lab ARI, and delivered to USACE pre-preserved with maleic and ascorbic acid.

Trip blanks were sent inside each sample shipping cooler delivered to the analytical lab.

Significant or unusual observations made during Private Well/WHF System Sampling

The frost-proof yard hydrant (riser pipe mounted hose bib) at WP-14 had to be held in a steady
position to maintain a flow rate of approximately 500 ml/min. to prevent damage to the flow cell.
The yard hydrant design cannot maintain a low-flow rate without being held by hand as
discovered during sampling at WP-167.

In the wintertime, the pumping system at WP-27 runs only intermittently, and for a few minutes
at a time. For this reason, the field team could not use the flow cell or purge the system for the
standard 15 minute duration. Only one gallon was purged before collecting samples at this
location, but data quality is not anticipated to be compromised.

The field team asked the resident at WP-70 to run 522 itchen faucet fully open for 15 minutes
for purging since no hose bib near the wellhead was available. The flow cell was connected to
the Lead In line prior to entering the lead GAC filter to facilitate water quality readings during
the purge time. Due to the presence of containerized chemicals stored inside the well house shed
near sample port “C,” one field blank sample was collected at WP-70. The team used reagent-
grade water to collect the field blank within the same vicinity of where the port “C” sample was
collected to detect any possible matrix interference from the stored chemicals.

Teflon sample tubing was attached to the hose bib at WP-123 to mitigate turbulent water flow.
After decontamination, reagent grade water was passed through the tubing and collected as an
equipment blank sample.

The resident at WP-125 directed the field team to use a garden hose (attached to the floor level
hose bib sample point inside the well house shed) for purging and sample collection. The
sampling team purged approximately seven gallons of water through the hose before beginning
the standard purging procedures. During sample collection, they were able to adjust the flow
rate to provide turbulence-free water samples.

The resident at WP-131 directed the field team to purge and collect samples from a hose bib on
the east side of the house since the hose bib nearest the wellhead (the intended sample point) was
shut off.
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Door handle tags were attached to the front doors of the following three residences where private
wells were sampled but the resident was not at home during sample collection activities: WP-
123, WP-124, and WP-129. As mentioned previously, the door handle tags are intended to
inform the residents that a sample had been collected by the USACE team while they were away
from home, and provide them with a point of contact and phone number if they had any
questions or concerns. Photos of the handle tags are maintained in USACE project files and are
found at Appendix B.

Upon return from the project site on 20 November 2014, the USACE environmental field team
hand delivered four coolers containing all November 2013 project samples under chain of
custody directly to the contract laboratory to Analytical Resources, Inc. The team then returned
to the USACE District Office in Seattle.

3.0 INVESTIGATION-DERIVED WASTE

No investigation-derived waste was generated during this sampling event. All residual PDB
water or purged well water was transferred directly to ground surface on each property away
from the sample collection point.

4.0 PACKAGING AND SHIPMENT

As mentioned in the narrative of each sampling event, groundwater samples were packaged in
shipping coolers on ice and under chain of custody for hand delivery to the USACE contract
laboratory Analytical Resources, Inc.

All sample shipping coolers were prepared for laboratory delivery in the following manner:

Each cooler was lined (sides and bottom) with plastic “bubble-wrap” sheets for shock absorption.
A large 30-gallon plastic garbage bag was then placed into the cooler to contain the sample water
in the event of container breakage during shipment to the laboratories. The glass sample vials
were labeled, placed into plastic zip-seal bags, and placed into foam shipping blocks or bubble-
wrap bags for shock protection. All the samples were placed in the shipping coolers as indicated
on the corresponding chain of custody forms. Gallon size plastic zipper bags of cubed ice bags
were placed between and on top of the samples in each cooler to ensure maintenance of the
required four degrees centigrade (plus/minus two degrees) sample preservation temperature. The
completed chain of custody (COC) forms were placed in gallon size plastic zipper bags and
taped to the inside of each cooler lid. Two custody seals were affixed to the outside of each
cooler. The custody seals were placed so that the coolers could not be opened without breaking
the seals. Each cooler was then securely sealed with fiber tape. The field team ensured drain
plugs were securely taped inside and out to prevent possible water leakage.

The laboratory was informed of the sample delivery and ensured the samples were properly
accepted and checked in upon receipt. All sample coolers and sample containers were accounted
for at the contract laboratory following each shipment.
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5.0 LABORATORY ANALYSIS
Chemical analyses performed on the samples were as follows: VOCs (Method 524.3).

6.0 DECONTAMINATION PROCEDURES

The flow cell and associated tubing, water level indicator meter, and water volume measurement
containers used by each team were decontaminated at the end of the project with an Alconox"-
water solution followed by triple rinsing using distilled water in the USACE Geology
Laboratory.

7.0 PROTECTION LEVEL

All sampling activities were conducted under Worker Protection Level D. For this project,
personnel protective equipment included reflective safety vests, safety splash protection glasses,
Nitrile gloves, and safety steel toe boots. New pairs of Nitrile gloves were donned prior to
handling acid-preserved sample containers and between each unique private well sample point or
monitoring well.

End of Field Sampling Report
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1.0 BACKGROUND AND OBJECTIVE OF INVESTIGATION

1.1 BACKGROUND

The Moses Lake Wellfield Superfund Site is located between the Grant County Airport and the
City of Moses Lake, Washington. The Site includes the former Larson Air Force Base (LAFB)
property, Port of Moses Lake property and adjacent private properties affected by Site
groundwater contamination. The Site is listed on the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) of 1980 National Priorities List (NPL) for
Uncontrolled Hazardous Waste Sites.

The Moses Lake Wellfield Superfund Site is an area of approximately 15 square miles, which
includes the former LAFB, commercial facilities, and residences. The former LAFB occupied
approximately 9,607 acres three miles northwest of the City of Moses Lake. The United States
Air Force was active at the site from 1942 until 1966. During 1988 and 1989, the Washington
State Department of Health confirmed the presence of trichloroethylene (TCE) above the Federal
Maximum Contaminant Level (MCL) in three City of Moses Lake municipal wells and two
Skyline community wells. The Seattle District, US Army Corps of Engineers (USACE)
completed a Remedial Investigation (RI) phase in 2003. Appendix A of this report shows the
general location map and a site map.

During the course of the RI, several private wells were tested and found to be contaminated with
TCE. In 2001, the USACE contracted installation of carbon filtration units — known as whole
house filter systems (WHF) - at five of those wells. Several years of groundwater monitoring
data has been evaluated since the original WHF systems were installed.

The final results of the Phase I RI released in a report in March 1993 indicated that TCE was
consistently found in shallow alluvial and upper basalt (a-basalt) groundwater in the central area
of the former base.

On October 14, 1992, the affected areas of the former LAFB and off-site down gradient areas,
termed the "Moses Lake Wellfield Contamination”, were listed on the Comprehensive
Environmental Response, Compensation and Liability Act (CERCLA) of 1980 for Uncontrolled
Hazardous Waste Sites. The former LAFB property is one part of the Moses Lake Wellfield
Superfund Site; the site also includes the contaminant plume.

Chemical results from 1993 and 1994 combined with historical data indicated that TCE occurred
in the central and southern portion of the former LAFB in alluvial and a-basalt groundwater. In
2004, USACE confirmed TCE contamination in the next lower basalt aquifer (c-basalt). As of
1995, the data suggest that more than one source may have contributed TCE to the alluvial and
a-basalt groundwater in the central portion of the former LAFB.

In 1998, URS Greiner completed a sampling round of private water wells and wells for Class A
and Class B water systems east, south and southwest of the previously known TCE plume.
There were eight detections of TCE during this study. Four wells that were previously outside
the plume extent were found to be above the detection limit.
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1.2 GROUNDWATER SAMPLING EVENT SUMMARY AND OBJECTIVES

In coordination with the US Environmental Protection Agency (USEPA) Region 10, the USACE
environmental field team comprised of Joseph Marsh and David Sullivan deployed to conduct the
February 2014 Moses Lake Wellfield groundwater sampling event. The activities described in this
report involve the USACE environmental field team verifying sample point locations; discussion
of sampling techniques; recording groundwater observations; collection of groundwater samples;
and shipping those samples by overnight delivery for laboratory analysis.

All of the work described in this report was accomplished in accordance with the Moses Lake
Wellfield Superfund Site Quality Assurance Project Plan. In addition, the team followed the
guidance presented in: the Seattle District, USACE Safety and Health Plan; USACE Safety
Manual EM 385-1-1; and Seattle District, USACE, Sampling Standard Operating Procedures
(SOP) for environmental field sampling.

The private wells designated for sampling are displayed on maps found at Appendix A. These
wells have been selected based on their down-gradient locations relative to the inferred flow
direction of TCE-contaminated groundwater and validated sampling analytical data from
previous monitoring events.

The February 2014 sampling event included groundwater sample collection from six private
wells, and eight WHF systems. Groundwater samples were not collected from monitoring wells
during this event. The sampling event was conducted between 19 and 21 February, 2014.

The objectives of groundwater sampling at Moses Lake are to: 1) collect representative samples
from designated private well systems and monitoring wells yielding data of known and sufficient
quality to evaluate TCE concentrations and define existing TCE plumes; 2) to assure compliance
with the requirements of USEPA; and 3) to make critical project - specific decisions based on the
evaluated data.

2.0 DESCRIPTION OF WORK

2.1 ACTIVITIES PRIOR TO THE FEBRUARY 2014 GROUNDWATER SAMPLING EVENT

The USACE project team worked to collect signatures on Department of the Army Right of
Entry forms as required before conducting the well sampling on private, city or county
government property. For most properties, previously signed Right of Entry forms were still
valid. For all properties designated for sample collection, owners (and renters if applicable) were
contacted to coordinate sample collection times during the scheduled field sampling week.

Many of the owners allowed the field team to work on their property while they were not at
home. At some of the properties, home owners or well system managers had to unlock pump
houses and open valves for the team — requiring prior coordination.

Prior to conducting sampling activities at each location, the team verified the address or well

location and map location matched, and that the Right of Entry form had been signed prior to
arriving at each sampling location.
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The field team was responsible for identifying potential health and safety hazards at each
sampling location. If a hazard is verified at a private well sampling location, an alternate hose
bib connected to the same water source may be selected in a safer area of the subject property.
In the case of hazardous monitoring well conditions, rescheduling the collection time or date
when the hazards no longer exist may be required.

Also for private well sampling, the field team was tasked with determining the most appropriate
cold-water tap or other sample port as close to each wellhead as practical, while comparing notes
on sample points collected during previous sampling events. The team was briefed that
groundwater samples would not be collected from taps delivering chlorinated, aerated, softened
or filtered water.

2.2 PRIVATE WELL SAMPLING PROCEDURES

Per established standard operating procedure, private well purging flow rate has been set at
approximately one gallon per minute (3.8 liters) maximum as verified by graduated cylinder or
other suitable water measurement container. During flow rate adjustments, the team monitored
the surrounding area and flowing water for unusual observations and odors as purge water is
captured in a five gallon purge water bucket. They recorded the start time of the 15 minute
purging in the field logbook immediately after opening each hose bib sample point.

After recording brief observations at each private well from the opened sample point hose bib
valve, the sample point valve was temporarily closed to allow connection of the flow cell inlet
tubing assembly. The flow cell inlet port was connected to the designated sample point (hose
bib) using a specialized “Tee” tubing assembly allowing well water to flow directly into the five
gallon purge water bucket at a high flow rate while allowing well water to be conveyed directly
to the flow cell at a lower flow rate as required to prevent instrument damage.

The sample point hose bib and flow control valve on the tubing assembly was slowly opened to a
maximum measured flow rate not to exceed 500 ml/min. to avoid damaging the sensitive flow
cell probes with excessive water pressure. Once that was achieved, the flow rate at the bypass
tubing was measured and recorded in the field book along with the official purging start time.
Flow cell measurements would be recorded in the project field book every two minutes until the
water quality parameters stabilized.

Stabilization parameter requirements for all private wells and WHF systems are as follows:
Temperature +/-0.2°C

Specific Conductivity  +/- 0.020 millisiemens/centimeter (mS/cm)

DO +/- 0.2 milligrams/liter (mg/1)
pH +/- 0.2 units
ORP +/- 20 millivolts (mV)
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If stabilization occurred before the 15 minute total required purge time (usually within six to
eight minutes during this event), final stabilized measurements were recorded in the field book,
and purging continued until 15 minutes total purge time had elapsed. At that time, the flow cell
was powered down and the associated flow cell inlet tubing disconnected from the flow cell.
Purged water continued to be captured in a five-gallon bucket through the bypass tubing at a rate
of approximately one gpm.

After 15 minutes has elapsed, the sample point hose bib was shut off, and the tubing assembly
removed to permit sampling directly from the hose bib. The approximate total purged volume
and stabilized water quality readings were recorded in the project field book along with any other
significant observations. The team then conducted the sample collection activities.

Prior to collecting a water sample, the flow rate was reduced at each tap to approximately 150 to
200 ml/min. to minimize sample water turbulence and aeration. Prior to sample collection at
each private well system, the samplers donned protective eyewear and new, clean, Nitrile gloves
to prevent exposure to contaminants and cross-contamination. All groundwater samples were
collected in pre-cleaned certified containers obtained from the analytical laboratory.

All sample containers were filled with water directly from each tap — forming a meniscus at the
top of each vial to provide zero headspace samples as required. Sample point location and
components of each plumbing system were noted to assist in data interpretation.

A photographic record of each sample point was made by the team. In addition, handle tags
(indicating that water samples were taken by USACE on that date and time) are placed on the
front doors of homes sampled if nobody was home during sample collection. A photo was taken
of the handle tag and front of house in that case for the project files.

After the sample containers are filled, sample labels describing project, location, analysis, team
members, preservative, sampling date, and collection time are placed on the containers. The
samples are then packaged in bubble wrap bags and plastic zipper type bags, placed into pre-iced
sample shipping coolers and prepared for shipment as described in Section 3.0. All personnel
worked to ensure each property was left just as they found it with no damage done, and any
doors or gates closed as required.

2.3 WHOLE HOUSE FILTER SAMPLING PROCEDURES

In coordination with USEPA and affected Moses Lake area homeowners, granular activated
carbon (GAC) water filters have been installed in private well systems showing TCE results of
3.5 png/l or greater. Each GAC filter system consists of two lightweight composite GAC filter
tanks (acting as lead and lag filters), associated piping, bag filters (to prevent GAC particles from
entering the household plumbing system), pressure gauges and valved/regulated sample
collection ports.

Each system was purged according to the current private well sampling SOP described in Section

2.2 of this report. A hose bib nearest the well head was opened and a flow rate of approximately
one gallon per minute (gpm) established as measured with graduated cylinder. The purged water
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was captured in a five gallon bucket and simultaneously directed into a flow cell at a reduced
flow rate to facilitate the collection of water quality parameter data consisting of temperature,
specific conductivity, dissolved oxygen, pH, oxygen reduction potential, and turbidity. Once
stabilization of these water quality parameters was achieved, the final readings were recorded
and purging continued until 15 minutes had elapsed. The hose bib was closed and sampling
commenced after 15 minutes of purging was completed at each location.

WHEF sampling ports consist of three locations labeled “A” for the lead inlet port, “B” for the
lead filter outlet port, and “C” for the lag filter outlet port.

WHEF sample collection consists of opening each designated sample port valve fully to allow the
maximum restricted flow rate of approximately 150 to 200 ml/min to flow into a capture bucket
for a few seconds to ensure organic matter or air bubbles have been flushed out of the system.
Restrictors have been placed on the sampling lines to provide a smooth, non-turbulent stream at a
low-flow rate to minimize loss of volatiles that may be present in the water stream. Next, the
sampling team immediately fills three pre-preserved VOA vials to zero headspace. New Nitrile
gloves were donned before collecting samples at each port. All discharged water was directed
into a five gallon plastic bucket for transfer to ground surface away from the shed or pump house
GAC filter location after the samples were collected.

2.4 SAMPLING EVENT ACTIVITIES AND OBSERVATIONS

2.4.1 PRIVATE WELL AND WHF SYSTEM SAMPLING

During the February 2014 groundwater sampling event, samples were collected from a total of
14 private wells consisting of: six private well system hose bibs (WP-27, WP-123, WP-125,
WP-131, WP-167, and WP-168), and eight WHF systems (WP-14, WP-70, WP-83, WP-86,
WP-119, WP-121, WP-124, and WP-129).

Even though a right of entry permit has been signed, and verbal or written permission granted to
collect samples at each designated location, the environmental field team always attempted to
contact the owner or resident at each private well location before beginning the field sampling
activities. Upon arrival at each private well property designated for sample collection, the team
verified they were at the correct address using maps, notes, and the sampling matrix, and verified
through field documentation they were ready to collect samples at the correct sampling point
(hose bib, or suitable water discharge port nearest to the wellhead).
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Final stabilized flow cell readings for all private and WHF wells (except at WP-27 and WP-70
where the flow cell could not be used due to well system configuration) are shown below.

TABLE 1: PRIVATE WELL STABILIZED WATER QUALITY READINGS, FEBRUARY 2014

WELL TEMP.°C | SpC mS/cm D.O. PH ORP
WP-14 20.35 0.52 0.33 7.33 164
WP-83 11.70 0.49 0.30 7.08 202
WP-86 11.10 0.48 2.17 6.99 458
WP-119 11.58 0.31 0.28 7.14 320
WP-121 8.72 0.31 0.25 7.74 235
WP-123 11.46 0.31 2.86 7.23 388
WP-124 10.63 0.31 2.54 7.28 370
WP-125 10.56 0.31 7.85 7.66 331
WP-129 15.10 0.34 0.30 7.46 590
WP-131 11.63 0.33 6.33 7.82 579
WP-167 14.09 0.32 7.59 7.73 405
WP-168 12.64 0.36 5.73 7.73 394
Special coordination was made with (8) (6) , owner/operator of the multiple-home water

system at WP-27 to arrange for system operation and sample collection at a specific time and
date.

At the WHF locations, initial and post-sampling flow meter readings were recorded in the project
field book. Upon achieving stabilization, the final stabilized readings were entered into the
project field book. Prior to collecting a water sample, the flow rate at each tap was reduced to
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approximately 100 to 200 ml/min. to minimize sample aeration and turbulence. The sampling
team donned new Nitrile gloves prior to sample collection at each residence. In the case of the
WHEF sample ports, restrictors on the sample ports provided a stream of sample water at
approximately 150 to 200 ml/min. All sample containers were be filled with water directly from
each tap — forming a meniscus at the top of each vial to provide zero headspace samples as
required. A photographic record of each sample point was made by the team.

All required 40 ml VOA sample vials were obtained from Vendor ESS by the USACE contract
lab ARI, and delivered to USACE pre-preserved with maleic and ascorbic acid.

Trip blanks were sent inside each sample shipping cooler delivered to the analytical lab.

Significant or unusual observations made during Private Well/WHF System Sampling

The frost-proof yard hydrant (riser pipe mounted hose bib) at WP-14 had to be held in a steady
position to maintain a flow rate of approximately 500 ml/min. to prevent damage to the flow cell.
The yard hydrant design cannot maintain a low-flow rate without being held by hand as
discovered during sampling at WP-167.

In the wintertime, the pumping system at WP-27 runs only intermittently, and for a few minutes
at a time. For this reason, the field team could not use the flow cell or purge the system for the
standard 15 minute duration. Only one gallon was purged before collecting samples at this
location, but data quality is not believed to be compromised since the water was pumped directly
from the adjacent well.

The field team asked the resident at WP-70 to run% <itchen faucet fully open for 15 minutes
for purging since no hose bib near the wellhead was available. The flow cell could not be used,
and water quality readings were not measured at WP-70 for this reason. Due to the presence of
containerized chemicals stored inside the well house shed near sample port “C”, one field blank
sample was collected at WP-70. The team used reagent-grade water to collect the field blank
within the same vicinity of where the port “C” sample was collected to detect any possible
matrix interference from the stored chemicals.

The resident at WP-86 reported the light was not working in the well house/WHF shed, and
asked for the USACE project manager to contac (b) bout having the light repaired. The field
team forwarded this information to the USACE prOj ect manager.

WP-124 WHF system anomalies: The “A” port was missing a length of “4-inch sample tubing
after the flow restrictor intended to reduce turbulence in the water sample. However, turbulence-
free samples were still obtained from this sample port. A minor leak was observed at the sample
port “B” valve/sample tubing interface during sample collection when the valve was opened.
Minor leaking was also observed at the valve of sample port “C” during sample collection when
the valve was opened. These leaks may be due to faulty sample tubing installation. Recommend
repairs be made by contractor.

WP-121 WHF system anomalies: The “A” and “C” ports were leaking at the valves during
sample collection with the valves opened possibly due to the original sample tubing installation.
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Sample port “B” dripped slowly during sample collection when the valve was opened.
Recommend repairs be made by contractor.

WP-129 WHF system anomalies: The “C” port was observed leaking at the valve/sample tubing
interface possibly due to the original sample tubing installation. Recommend repairs be made by
contractor.

The resident at WP-125 directed the field team to use a garden hose (attached to the floor level
hose bib sample point inside the well house shed) for purging to keep the floor dry in the shed.
During sample collection, the team attached a six foot length of Teflon sample tubing to the floor
level hose bib and collected samples outside of the shed to fully comply with the request. An
equipment blank was collected using reagent grade water passed through the Teflon tubing once
it was decontaminated.

Door handle tags were attached to the front doors of WP-123, and WP-167 where private wells
were sampled but the resident was not at home during sample collection activities. As
mentioned previously, the door handle tags are intended to inform the residents that a sample had
been collected by the USACE team while they were away from home, and provide them with a
point of contact and phone number if they had any questions or concerns. Photos of the handle
tags are maintained in USACE project files and are found at Appendix B.

The resident at WP-167 came home after the handle tag was left on his door handle. Since the
field team was next door at the time, the resident requested the wording on the handle tag be
simplified since he was not sure if the tag meant that USACE had already collected the samples,
or we needed to come back to collect the samples. The team agreed to update the handle tags.

On 21 November, 2014, the USACE environmental field team returned to the USACE District
Office in Seattle.

3.0 INVESTIGATION-DERIVED WASTE

No investigation-derived waste was generated during this sampling event. All residual water or
purged well water was transferred directly to ground surface on each property away from the
sample collection point.

4.0 PACKAGING AND SHIPMENT

All sample shipping coolers were prepared for laboratory delivery in the following manner:

Each cooler was lined (sides and bottom) with plastic “bubble-wrap” sheets for shock absorption.
A large 30-gallon plastic garbage bag was then placed into the cooler to contain the sample water
in the event of container breakage during shipment to the laboratories. The glass sample vials
were labeled, placed into plastic zip-seal bags, and placed into foam shipping blocks or bubble-
wrap bags for shock protection. All the samples were placed in the shipping coolers as indicated
on the corresponding chain of custody forms. Gallon size plastic zipper bags of cubed ice bags
were placed between and on top of the samples in each cooler to ensure maintenance of the
required four degrees centigrade (plus/minus two degrees) sample preservation temperature. The
completed chain of custody (COC) forms were placed in gallon size plastic zipper bags and
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taped to the inside of each cooler lid. Two custody seals were affixed to the outside of each
cooler. The custody seals were placed so that the coolers could not be opened without breaking
the seals. Each cooler was then securely sealed with fiber tape. The field team ensured drain
plugs were securely taped inside and out to prevent possible water leakage.

The laboratory was informed of the sample delivery and ensured the samples were properly
accepted and checked in upon receipt the following morning after the sample containers were
shipped. All sample coolers and sample containers were accounted for at the contract laboratory
following each shipment.

Groundwater samples collected during this field event were packaged in sample coolers for
priority overnight delivery via Fedex under chain of custody to the USACE contract laboratory
Analytical Resources, Inc. On 20 February 2014, one sample cooler was shipped to the
laboratory from the Grant County Airport Fedex station. On 21 February, 2014, the two final
sample coolers were shipped to the laboratory also from the Grant County Airport Fedex station.

5.0 LABORATORY ANALYSIS
Chemical analyses performed on the samples were as follows: VOCs (Method 524.3).

6.0 DECONTAMINATION PROCEDURES

The flow cell and associated tubing, water level indicator meters, and water volume
measurement containers used by each team were decontaminated at the end of the project with
an Alconox®-water solution followed by triple rinsing using distilled water in the USACE
Geology Laboratory.

7.0 PROTECTION LEVEL

All sampling activities were conducted under Worker Protection Level D. For this project,
personnel protective equipment included reflective safety vests, safety splash protection glasses,
Nitrile gloves, and safety steel toe boots. New pairs of Nitrile gloves were donned prior to
handling acid-preserved sample containers and between each unique private well sample point or
monitoring well.

End of Field Sampling Report

App. p. 26



May/June 2014 Field Sampling Report

App. p. 27



Private Wells and Monitoring Wells

Groundwater Sampling Field Report
June 2014 Field Sampling Event

Moses Lake Wellfield Superfund Site
Moses Lake, Washington

Field Investigation:
22-27 June 2014
Report Prepared:
August 2014

By: Technical Services Branch

App. p. 28



TABLE OF CONTENTS

1.0 BACKGROUND AND OBJECTIVE OF INVESTIGATION ......oosiivvviinsiisensssssssssssssssssssssssessssssss 1
LI BACKGROUND ..ottt sttt st h s e h et b e sh s eb e et e st b e b saeene s b ene et nnens 1
1.2 FY 13 GROUNDWATER SAMPLING SUMMARY AND OBJIECTIVES ......ccotetietirieniienieeieeneeneneenieenseenneesnesenesneneennens 2
2.0 DESCRIPTION OF WORK .......cootmiiieeimmaiesiesssasesessssasessssssssssssssssassssssssssssssssssssssssssssssssssssssssssssssssssssssssessees 2
2.1 ACTIVITIES PRIOR TO THE JUNE 2014 GROUNDWATER SAMPLING EVENT.......cccciiiiininiiniiieicicieneee e 2
2.1.1 Whole House Filter Change-out Groundwater Sampling.........cccooviviieiiieieiire e e 3
2.2 WHOLE HOUSE FILTER SAMPLING PROCEDURES.......ccuiiuiiiiiiiiiiiiiiiitiinc ettt s 3
2.3 PRIVATE WELL SAMPLING PROCEDURES.........ccciiiiiiiiiiiiiiiiiiiiieieie sttt s 4
2.4 MONITORING WELL SAMPLING PROCEDURES .....c.cccuiiuiiiiiiiiiiiiiiiie ittt st s 6
2.4.1 Monitoring Well Sampling Using Dedicated Bladder PUMPS........ccccocoviiieiinn e 6
2.4.2 Monitoring Well Sampling Using Passive Diffusion Bags..........ccccvvrviiveieiine s e 7
2.6 SAMPLING EVENT ACTIVITIES AND OBSERVATIONS ..ottt 8
2.6.1 TEAM 1 PRIVATE WELL SAMPLING......cctttiiiiiiiitiitiini ettt sttt st sae s 8
2.6.2 TEAM 2 PRIVATE WELL SAMPLING......ccuttuiiiiiiiiitiitiitc ittt st s s et s 10
2.6.3 USACE TEAMS 3 MONITORING WELL SAMPLING.....c..ceteutetetenientintenieeueestentensestestesaeeseestessesessensesaesnesueeneensenses 12
2.6.3.1 Passive Diffusion Bag SAMPIING ........cceieiiiiiiiiiese ettt ne e e et sresresneaneens 12
2.6.3.2 Bladder PUMP SAMPIING ..ottt e bbbt e bt e s e et e b et sbesbesbeareens 14
2.5 INVESTIGATION-DERIVED WASTE .....ooiuiiiiiiiiiiiiiiiii ittt st s 16
3.0 PACKAGING AND SHIPMENT ...ttt et b et e st et e e be e ee e saeeane e e 16
4.0 LABORATORY ANALY SIS, ottt et b et h e b e bt e b e be s e e s ae e e ae e sbe et e enbeenbennee e 16
5.0 DECONTAMINATION PROCEDURES.........ooti ittt ettt ettt sne e sae e sne e 16
6.0 PROTECTION LEVEL ... .ottt bttt e b e bttt ab e b e sb e b e e be e be e e saeeene e e 17
APPENDICES

APPENDIX A — SITE AND WELL LOCATION MAP
APPENDIX B — FIELD SAMPLING PHOTOS

APPENDIX C — FIELD NOTES, ACKNOWLEDGEMENT FORM, PRIVATE WELL SOP, MICROPURGE LOGS

App. p. 29



1.0 BACKGROUND AND OBJECTIVE OF INVESTIGATION

1.1 BACKGROUND

The Moses Lake Wellfield Superfund Site is located between the Grant County Airport and the
City of Moses Lake, Washington. The Site includes the former Larson Air Force Base (LAFB)
property, Port of Moses Lake property and adjacent private properties affected by Site
groundwater contamination. The Site is listed on the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) of 1980 National Priorities List (NPL) for
Uncontrolled Hazardous Waste Sites.

The Moses Lake Wellfield Superfund Site is an area of approximately 15 square miles, which
includes the former LAFB, commercial facilities, and residences. The former LAFB occupied
approximately 9,607 acres three miles northwest of the City of Moses Lake. The United States
Air Force was active at the site from 1942 until 1966. During 1988 and 1989, the Washington
State Department of Health confirmed the presence of trichloroethylene (TCE) above the Federal
Maximum Contaminant Level (MCL) in three City of Moses Lake municipal wells and two
Skyline community wells. The Seattle District, US Army Corps of Engineers (USACE) has
completed a Remedial Investigation (RI) phase in 2003. Appendix A of this report shows the
general location map and a site map.

During the course of the RI, several private wells were tested and found to be contaminated with
TCE. In 2001, the USACE contracted installation of carbon filtration units — known as whole
house filter systems (WHF) - at five of these wells. Several years of groundwater monitoring
data has been evaluated since the WHF systems were installed.

The final results of the Phase I RI released in a report in March 1993 indicated that TCE was
consistently found in shallow alluvial and upper basalt (a-basalt) groundwater in the central area
of the former base.

On October 14, 1992, the affected areas of the former LAFB and off-site down gradient areas,
termed the "Moses Lake Wellfield Contamination”, were listed on the Comprehensive
Environmental Response, Compensation and Liability Act (CERCLA) of 1980 for Uncontrolled
Hazardous Waste Sites. The former LAFB property is one part of the Moses Lake Wellfield
Superfund Site; the site also includes the contaminant plume.

Chemical results from 1993 and 1994 combined with historical data indicated that TCE occurred
in the central and southern portion of the former LAFB in alluvial and a-basalt groundwater. In
2004, USACE confirmed TCE contamination in the next lower basalt aquifer (c-basalt). As of
1995, the data suggest that more than one source may have contributed TCE to the alluvial and
a-basalt groundwater in the central portion of the former LAFB.

In 1998, URS Greiner completed a sampling round of private water wells and wells for Class A
and Class B water systems east, south and southwest of the previously known TCE plume.
There were eight detections of TCE during this study. Four wells that were previously outside
the plume extent were found to be above the detection limit.
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1.2 FY 13 GROUNDWATER SAMPLING SUMMARY AND OBJECTIVES

In coordination with the US Environmental Protection Agency (USEPA) Region 10, three USACE
field sampling teams conducted the June 2014 Moses Lake Wellfield groundwater sampling event
during one unified mobilization. The events described in this report involve USACE
environmental field teams verifying sample point locations; discussion of sampling techniques;
recording groundwater observations; collecting groundwater samples; and shipping those samples
by overnight delivery for laboratory analysis. Environmental sampling team members included
Joseph Marsh, Matt Brookshier, David Sullivan, Karah Haskins, Blair Kinser, and Rebecca Weiss.

All of the work described in this report was accomplished in accordance with the Moses Lake
Wellfield Superfund Site Quality Assurance Project Plan. In addition, the team followed the
guidance presented in: the Seattle District, USACE Safety and Health Plan; USACE Safety
Manual EM 385-1-1; Seattle District, USACE, Sampling Standard Operating Procedures (SOP).

The private wells and monitoring wells designated for sampling is displayed on a map found at
Appendix A. These wells have been selected based on their down-gradient locations relative to
the inferred flow direction of TCE-contaminated groundwater and validated sampling analytical
data from previous monitoring events.

The three sampling teams collected groundwater samples from 68 private wells, and 71
monitoring wells during the June 2014 sampling event as summarized below:

Team 1: 33 private wells sampled between 23 and 26 June 2014.
Team 2: 35 private wells sampled between 23 and 26 June 2014.

Team 3: 71 monitoring wells (36 bladder pump wells, 35 passive diffusion bag wells) sampled
between 22 and 27 June 2014.

The objectives of groundwater sampling at Moses Lake are to: 1) collect representative samples
from designated private well systems and monitoring wells yielding data of known and sufficient
quality to evaluate TCE concentrations and define existing TCE plumes; 2) to assure compliance
with the requirements of USEPA; and 3) to make critical project - specific decisions based on the
evaluated data.

2.0 DESCRIPTION OF WORK

2.1 ACTIVITIES PRIOR TO THE JUNE 2014 GROUNDWATER SAMPLING EVENT

The USACE project team worked to collect signatures on Department of the Army Right of
Entry forms as required before conducting the well sampling on private, city or county
government property. For most properties, previously signed Right of Entry forms were still
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valid. For all properties designated for sample collection, owners (and renters if applicable) were
contacted to coordinate sample collection times during the scheduled field sampling week.

Many of the owners allowed the sampling teams to work on their property while they were not at
home. At some of the properties, home owners or well system managers had to unlock pump
houses and open valves for the sampling teams — requiring prior coordination.

Because of the large number of wells to be sampled, the June 2014 event followed the similar
deployment of several USACE sampling teams during the summer of 2013 to accomplish the
field work simultaneously. The sampling teams worked independently each day, collecting

groundwater samples from a pre-determined list of private wells and monitoring wells located
across the entire expanse of the Site, and shipping the samples off to the analytical laboratory.

During the sampling event, each team verified the address and map location were correct, and
that the Right of Entry form had been signed prior to arriving at each sampling location.

Each team was responsible for identifying potentially dangerous conditions at each sampling
location. If so, an alternate water tap would be selected for sample collection in a safer area of
the property. Also, if the pump was not operating at a specific residence, and the owner/tenant
could not start the pump, no sampling would be conducted at that location (the teams did not
experience this problem). The sampling teams were also tasked with determining the most
appropriate cold-water tap or other sample port as close to each wellhead as practical, while
comparing notes on sample points collected during previous sampling events. The teams were
briefed that groundwater samples would not be taken from taps delivering chlorinated, aerated,
softened or filtered water.

2.1.1 WHOLE HousE FILTER CHANGE-OUT GROUNDWATER SAMPLING

On 19 May, 2014, a USACE environmental field team comprised of Joseph Marsh and David
Sullivan collected groundwater samples from four whole house filter systems prior to change-out
of the granular activated carbon (GAC) filter media. These four systems (WP-70, WP-86, WP-
83, and WP-14) were completely rebuilt, re-plumbed, and new GAC installed during May of
2013. At these four upgraded WHF systems, the sampling team followed the USACE SOP
developed for private well and WHF systems for purging and collection of groundwater samples.
The team collected water samples from the lead, mid, and lag (labeled A, B, and C respectively)
sample ports to provide data on the filter systems effectiveness in capturing the target
contaminants at the end of the planned filter life.

On 21 May, 2014, Marsh and Sullivan returned to the same four WHF systems after GAC
change-out. Samples were collected from the B (mid filter) and C (lag filter) sample ports to
verify the effectiveness of the new filter media. All samples were shipped to the analytical
laboratory via Fedex priority overnight delivery. During this May 2014 field work, Marsh and
Sullivan also installed passive diffusion bags in 35 monitoring wells designated for sample
collection during June 2014 (as described in Section 2.6.3.1). These four specific WHF systems
(WP-70, WP-86, WP-83, and WP-14) were not re-sampled during the June sampling event.

2.2 WHOLE HOUSE FILTER SAMPLING PROCEDURES
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Two lightweight composite GAC filter tanks (acting as lead and lag filters), associated piping,
bag filters (to prevent GAC particles from entering the household plumbing system), pressure
gauges and sample ports have been installed in eight private well systems showing TCE results
of 3.5 ng/l or greater at the Site. Groundwater samples were collected from WHF systems
located at WP-121 and WP-129 during the June 2014 sampling event. Each system was purged
according to the current private well sampling SOP described in the following sections of this
report. Purge flow rates averaged one gallon per minute (gpm) as measured with graduated
cylinder, and purged water was captured in a five gallon bucket and simultaneously directed into
a flow cell to facilitate the collection of water quality parameter data consisting of temperature,
specific conductivity, dissolved oxygen, pH, oxygen reduction potential, and turbidity. Sampling
commenced after 15 minutes of purging was completed at each location. Sample collection
consisted of regulating the flow rate of each port to approximately 200 ml/min. to achieve a
smooth, non-turbulent stream if possible, then filling three pre-preserved VOA vials to zero
headspace. New Nitrile gloves were donned before collecting samples at each port. All
discharged water was directed into a five gallon plastic bucket for transfer to ground surface
outside of the pump house after the samples were collected.

2.3 PRIVATE WELL SAMPLING PROCEDURES

For the June 2014 sampling event, USEPA and USACE have determined the purge time to be 15
minutes at each sample point verified by stabilized readings (same as monitoring well
stabilization parameters shown in Section 2.4.1) using a multi-probe flow cell (QED Model MP-
20). The flow rate during purging has been established at approximately one gallon per minute
(3.8 liters) maximum as verified by graduated cylinder or other suitable water measurement
containers. This one gpm rate has been determined to be the average maximum achievable flow
rate using existing bypass hoses and tubing for the flow cell. During flow rate adjustments, the
teams monitored the surrounding area and flowing water for unusual observations and odors as
purge water is captured in a five gallon purge water bucket. They recorded the start time of the
15 minute purging in the field logbook immediately after opening each hose bib sample point.
While one team member recorded field data, the other used a precision GPS receiver to record
new sample point coordinates for updating the project map if required by the USACE project
team.

After recording brief observations at each private well from the opened sample point hose bib
valve, the sample point valve was temporarily closed to allow connection of the flow cell inlet
tubing assembly. If petroleum products or chemicals were observed (or odors detected) near the
sampling point, the team may decide to collect a field blank sample if matrix interference is
suspected.

The flow cell inlet port was connected to the designated sample point (hose bib) using a
specialized ‘Tee” tubing assembly allowing well water to flow directly into the five gallon purge
water bucket at a high flow rate while allowing well water to be conveyed directly to the flow
cell at a lower flow rate as required to prevent instrument damage. To achieve this result,
approximately two feet of 5/8-inch inside diameter flexible garden hose was connected to a
threaded fitting adapted for the standard threaded tap size — this end of the assembly will be
attached to each designated hose bib. At the downstream open end of this length of hose, a 5/8-
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inch inside diameter Teflon tee was attached, and another two foot length of garden hose
fastened to the 90 degree discharge was then directed into a purge bucket. This length of garden
hose is fitted with a Teflon globe valve to provide sufficient backpressure to allow water to travel
through the flow cell (Without a flow control valve adjusted to create a slight backpressure,
water did not enter the flow cell during prototype testing.). The straight discharge end of the
Teflon tee was connected to a short length of garden hose, and sized down using stiff
polyethylene and flexible Tygon® tubing to permit a connection to the flow cell 4-inch inside
diameter Tygon® flow cell inlet tubing. The inlet tubing was then attached to the flow cell with a
quick connect fitting. The flow cell outlet was a three foot length of 3/8-inch inside diameter
Tygon® tubing attached to the flow cell outlet quick connect and directed into the purge water
bucket. Both private well teams had a tubing Tee assembly and flow cell to conduct their own
purging activities.

The sample point hose bib and flow control valve on the tubing assembly was slowly opened to a
maximum measured flow rate not to exceed 500 ml/min. to avoid damaging the sensitive flow
cell probes with excessive water pressure. Once that was achieved, the flow rate at the bypass
tubing was measured and recorded in the field book along with the official purging start time.

As the water was observed flowing through the flow cell system and out into the purge bucket,
each team would then record flow cell measurements in their field books every two minutes until
the parameters stabilized. If stabilization occurred before the 15 minute total required purge time
(as it did at every well), final stabilized measurements were recorded in the field book, and
purging continued until 15 minutes total purge time had elapsed. At that time, the flow cell was
powered down and the associated flow cell inlet tubing disconnected from the flow cell. Purged
water continued to be captured in a five-gallon bucket through the bypass tubing at a rate of
approximately one gpm.

After 15 minutes has elapsed, the sample point hose bib was shut off, and the tubing assembly
removed to permit sampling directly from the hose bib. The approximate total purged volume
and stabilized water quality readings were recorded in the project field book along with any other
significant observations. The team then conducted the sample collection activities.

Prior to collecting a water sample, the team reduced the flow rate at each tap to approximately
100 to 200 ml/min. to minimize sample water turbulence and aeration. Prior to sample collection
at each private well system, the samplers donned protective eyewear and new, clean, Nitrile
gloves to prevent exposure to contaminants and cross-contamination. All groundwater samples
were collected in pre-cleaned certified containers obtained from the analytical laboratory.

All sample containers were filled with water directly from each tap — forming a meniscus at the
top of each vial to provide zero headspace samples as required. Sample point location and
components of each plumbing system were noted to assist in data interpretation. A photographic
record of each sample point was made by the team. In addition, each team placed handle tags
(indicating that water samples were taken by USACE on that date and time) on the front doors of
homes sampled if nobody was home during sample collection. A photo was taken of the handle
tag and front of house in that case for the project files.
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After the sample containers are filled, sample labels describing project, location, analysis, team
members, preservative, sampling date, and collection time are placed on the containers. The
samples are then packaged in bubble wrap bags and plastic zipper type bags, placed into pre-iced
sample shipping coolers and prepared for shipment as described in Section 3.0. All sampling
teams worked to ensure each property was left just as they found it with no damage done, and
any doors or gates closed as required.

NOTE: The USACE Environmental Center of Expertise is assisting with a revision of the SOPs
detailed here for future WHF systems and private well sampling with the intent of increasing
reliability and repeatability in analytical data quality.

2.4 MONITORING WELL SAMPLING PROCEDURES

2.4.1 MONITORING WELL SAMPLING USING DEDICATED BLADDER PUMPS

Moses Lake monitoring well groundwater purging and sampling was performed in accordance
with the Seattle District’s Low-Flow Ground Water Purging and Sampling SOP, prepared in
March 1999 and revised on 1 Sep 2009. Data generated during purging were recorded on the
MicroPurge/Low-Flow Sampling Log forms (Appendix C).

The team verified each monitoring well location and identification number with project maps
and tables. They verified work can proceed safely in the vicinity of moving vehicular traffic as
required. The team used a pry bar, socket wrench or pinhead hex wrench as needed to open each
flush mount monitoring well cover plate, and a Masterlock #485 padlock key for the standard
“stick-up” well completions. Prior to purging each well, the depth to static water level in each
well was measured and checked periodically to monitor draw down as a guide to flow rate
adjustment (no greater than 0.4 foot drawdown is permitted to prevent sampling stagnant casing
water).

Purging operations at each well commenced once the following equipment was prepared: the
MP20 MicroPurge® Controller equipped with an adjustable pressure regulator was connected to
the Well Wizard® bladder pumps via air line and quick connect fittings. Another air line was
quick-connected to a pressurized CO2 cylinder to drive the pump. Pump flow rates were then
adjusted during a “pre-purge” period to maximize withdrawal rates and minimize excessive
drawdown in each well. The evacuated pre-purge volume at each well was intended to flush out
a bladder pump and tubing volume prior to monitoring stabilization parameters. Finally, a QED
MicroPurge® basics MP20 Flow Cell was connected to the pump’s discharge line at ground
surface to measure established stabilization parameters (pH, specific conductivity, temperature,
DO, ORP, and turbidity).

Depth to water measurements during purging were monitored and recorded to verify that
minimal drawdown occurred. A graduated measuring cup was used to determine the volume
purged. Generally, acceptable low-flow rates are no greater than 500 milliliters per minute
(ml/min.), and are typically closer to 400 ml/min. for the Well Wizard® bladder pump systems,
depending upon the amount of water level drawdown detected during pumping at each well.
Purge data was recorded on the micropurge logs every two minutes.
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Low-flow purging continued until three consecutive measurements of the stabilization
parameters met stabilization requirements.

Stabilization parameter requirements for all private well and bladder pump monitoring wells are
as follows:

Temperature +/-0.2°C

Specific Conductivity  +/- 0.020 milisiemens/centimeter (mS/cm)

DO +/- 0.2 milligrams/liter (mg/1)
pH +/- 0.2 units
ORP +/- 20 millivolts (mV)

At each monitoring well, groundwater sample collection would begin immediately after
achieving stabilization of water quality parameters during low flow purging.

Prior to sample collection, the samplers donned protective eyewear and new, clean, Nitrile
gloves to prevent exposure to contaminants and cross-contamination. All groundwater samples
were collected in pre-cleaned certified containers obtained from the analytical laboratory.

All sample containers were filled immediately following purging by disconnecting the flow-
through cell from the pump tubing system, and capturing water directly from the discharge end
of the tubing. All sample containers were carefully filled at a low-flow rate to minimize
agitation. During sample collection, significant physical observations were recorded in the
Micropurge/Low-Flow Sampling Log data forms and project field book as needed.

After filling the sample containers, sample labels describing project, location, analysis, team
members, preservative, sampling date, and collection time were placed on each container and the
container was placed in a plastic zipper bag. The bagged sample vials were placed into bubble
wrap bags. Finally, the filled sample containers were placed into pre-iced shipping coolers to
begin sample cooling to the required 4° centigrade sample preservation temperature prior to
shipment to the analytical laboratory.

At the conclusion of groundwater sampling at each well, the flush mount well covers were bolted
closed and stick up well caps padlocked.

2.4.2 MONITORING WELL SAMPLING USING PASSIVE DIFFUSION BAGS

Passive diffusion bags (PDBs) were been selected by the Moses lake Project Delivery Team as
the most appropriate, cost-effective method for groundwater sample collection from Moses Lake
monitoring wells lacking dedicated bladder pumps. The PDBs were purchased from ALS
Environmental laboratory under license by the US Geological Survey and The General Electric
Company, both co patent-holders. The 1 '4" diameter low-density polyethylene PDBs were pre-
filled with 220 ml or 330 ml of ASTM Type II certified, laboratory-grade, deionized water.
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Each filled PDB was then heat sealed by the laboratory prior to shipment to USACE via
overnight delivery in hermetically sealed pouches.

The environmental field team allowed a minimum of 14 days to elapse before returning to the
Moses Lake site for groundwater sample collection per PDB guidance. PDB retrieval and
sampling consisted of the following procedures:

1. The team verified each monitoring well location and identification number with project maps
and tables. They verified work can proceed safely in the vicinity of moving vehicular traffic as
required. The PDBs were prepared over clean sheets of aluminum foil prior to being placed into
each well. The team used a pry bar, socket wrench or pinhead hex wrench as needed to open
each flush mount monitoring well cover plate, and a Masterlock #485 padlock key for the
standard “‘stick-up” well completions. The team donned new Nitrile gloves for groundwater
sample collection.

2. The team carefully hauled each weighted PDB to the surface using the nylon suspension line.
The sampling team carefully cut the top corner off each PDB and filled each sample vial. The
team filled each vial just to overflowing and maintained a reverse meniscus. There was no down
time once the PDB has been brought to the surface until sample collection was complete at each
well. Any residual sample water in the used PDBs was discharged to ground surface.

3. Each PDB represented a unique sample ID number based on the well ID (and sample interval
if two PDBs are deployed into one well). With the exception of the MS/MSD, all QC samples
were submitted “blind” to the laboratory using a separate unique sample ID number not labeled
as duplicate or trip blank per USACE standard sampling procedure. Trip blanks were required
one per cooler. An extra laboratory- prepared PDB was shipped to the site and was used for
collection of the trip and field blanks at the direction of the USACE project chemist.

4. Once recovered and sampled the PDBs and suspension lines were be discarded as non-
hazardous municipal waste. In addition, gloves, paper towels, bags, and other solid waste
materials were disposed of as municipal waste. The PDBs and other solid waste material were
placed into a large plastic garbage bag and tied securely prior to disposal. The stainless steel
weights were decontaminated and returned to the Seattle District, USACE office.

5. Finally, the team securely capped and locked each monitoring well riser and cover plate when
finished.

2.6 SAMPLING EVENT ACTIVITIES AND OBSERVATIONS

2.6.1 TEAM 1 PRIVATE WELL SAMPLING

Due to the large number of private wells selected for sample collection during June 2014, two
sampling teams were sent to the field simultaneously along the monitoring well sampling team.
Team 1 consisted of Blair Kinser and Rebecca Weiss. They were tasked with groundwater
sample collection from 33 private well systems. During the period of 23-26 June 2014, Team 1
collected water samples from residential wells: WP-10, WP-25W, WP-27, WP-28, WP-45,
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WP-50, WP-57, WP-65, WP-71A, WP-71B, WP-74, WP-82, WP-105, WP-111, WP-118,
WP-119, WP-120, WP-122, WP-127, WP-128, WP-129, WP-144, WP-145, WP-152, WP-153,
WP-154, WP-155, WP-165, WP-167, WP-168, WP-169, WP-177 and WP-179.

All required 40 ml VOA sample vials were obtained from Vendor ESS by the USACE contract
lab ARI, and delivered to USACE pre-preserved with maleic and ascorbic acid.

Trip blanks were sent with every cooler delivery to the analytical lab. Due to the presence of
containerized petroleum products nearby (fuel odors), a field blank sample was collected near the
water tap sampling point at WP-177 using reagent-grade water.

Even though a right of entry permit has been signed, and verbal or written permission granted to
collect samples at each designated location, the sampling team always attempted to contact the
owner or resident at each private well location before beginning the field sampling activities.
Upon arrival at each sampling point (hose bib, or suitable water discharge port nearest to the
wellhead), the sampling team verified they were at the correct sample location, and attached a
“T” tubing assembly to the sampling point. Water was allowed to flow at approximately one
gpm into a capture bucket, while a separate stream was directed at a low flow rate (by regulating
valve) to a flow cell by the tubing assembly per SOP. The water flow rate was measured using a
graduated container, and the 15 minute purge timing was started. This and all other pertinent
data was entered in the project field book.

Next, water quality parameters were monitored by Team 1 at a low flow rate of approximately
500 ml/min. to the flow cell while simultaneously allowing the continued unrestricted flow of
water at approximately one gpm to a bucket by means of a “T” tubing assembly.

At each private well, low-flow purging continued until three consecutive measurements of the
stabilization parameters met stabilization requirements. Purge readings across all 33 private
wells stabilized within 6 to10 minutes. Measured temperatures ranged from 14.81 °C at WP-82
to 23.43° C at WP-65. Specific conductivity ranged from 0.22 ms/cm at WP-74 to 0.55 ms/cm at
WP127. Dissolved oxygen measured from an extreme low of 0.12 ppm at WP-129 to 12.13 ppm
at WP-28. PH ranged from 7.3 units at WP-119 to 8.13 units at WP-111. Oxygen reduction
potential ranged widely from 14 mV at well WP-179, to 447 mV at well WP-65. Although
turbidity is not a water chemistry parameter, it was still measured for project records. Turbidity
ranged from 1INTU at WP-169 to 57.4 NTU at WP-45. The higher value was likely caused by
significant air bubbles in the flow cell at WP-45 as the water appeared visually clear.

Upon achieving stabilization, the final stabilized readings were entered into the project field
book, and the team continued purging well water until the 15 minutes had elapsed. At most
locations, a minimum of 15 to 20 gallons were purged.

Prior to collecting a water sample, the flow rate at each tap was reduced to approximately 100 to
200 ml/min. to minimize sample aeration and turbulence. The sampling team donned new
Nitrile gloves prior to sample collection at each residence. All sample containers were be filled
with water directly from each tap — forming a meniscus at the top of each vial to provide zero
headspace samples as required. Sample point locations (by field notations and GPS receiver
derived coordinates) were recorded as required to assist in data interpretation and future field
sampling efforts. A photographic record of each sample point was made by the team.
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Significant or unusual observations made by Private Well Sampling Team 1

Door handle tags were attached to the following front doors of eight homes where private wells
were sampled by USACE sampling Team 1, but the resident was not at home during sample
collection: WP-45, WP-82, WP-111, WP-122, WP-128, WP-144, WP-145, and WP-152. The
door handle tags are intended to inform the residents that a sample had been collected by the
USACE team while they were away from home, and provide them with a point of contact and
phone number if they had any questions or concerns. Photos of the handle tags are maintained in
USACE project files and are found at Appendix B.

The team experienced difficulty using the flow cell and associated tubing at WP-165 due to the
oversized discharge port (2 inch). Normally, 5/8-inch hose bibs were used for sample collection.

At WP-177 the resident provided a letter to Team 1 requesting sample results for all valley wells
to be sent to the landowner. Also, the well at WP-177 was reported to be shallow and provided
turbid samples. The well house sample location held fuel containers that emitted a fuel odor
requiring the team collect a field blank at this location.

The address at WP-25W was incorrect on the team spreadsheet. The team was able to verify and
correct the address in the field to assist future sampling events at this location.

The team reported several of the WHF well houses are now fitted with lock boxes to allow
USACE team entry if the resident is away from home. Recommend the project team ensure all
future sampling teams are informed of the combination to those lock boxes.

The team suspected many of the turbidity readings were biased high due to excessive air bubbles
in the flow cell possibly created by the “Tee” tubing assembly.

Between 23 and 26 June 2014, all Team 1 groundwater samples were shipped priority overnight
to Analytical Resources, Inc. via the Grant County Airport Fedex Station. Sampling Team
Ideparted project site on 26 June 2014 and returned to the USACE District Office in Seattle.

2.6.2 TEAM 2 PRIVATE WELL SAMPLING

While private well Team 1 worked independently on their set of private wells, Team 2 collected
samples at their own pre-determined set of 35 private well systems. Team 2 consisted of David
Sullivan and Karah Haskins. During the period of 23-26 June 2014, Team 2 collected water
samples from the following private well systems: WP-03; WP-04; WP-09, WP-13E; WP-18N;
WP-18S; WP-33; WP-52; WP-54; WP-66; WP-68; WP-69; WP-116; WP-121(WHF system);
WP-123; WP-124; WP-125; WP-126; WP-130; WP-131; WP-136; WP-138; WP-139; WP-143;
WP-147; WP-148; WP-149; WP-150; WP-151; WP-156; WP-164; WP-172; WP-175; WP-178;
and WP-180.

All required 40 ml VOA sample vials were obtained from Vendor ESS by the USACE contract
lab ARI, and delivered to USACE pre-preserved with maleic and ascorbic acid.
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Trip blanks were sent with every cooler delivery to the analytical lab.

Even though a right of entry permit has been signed, and verbal or written permission granted to
collect samples at each designated location, the sampling team always attempted to contact the
owner or resident at each private well location before beginning the field sampling activities.
Upon arrival at each sampling point (hose bib, or suitable water discharge port nearest to the
wellhead), the sampling team verified they were at the correct sample location, and attached a
“T” tubing assembly to the sampling point. Water was allowed to flow at approximately one
gpm into a capture bucket, while a separate stream was directed at a low flow rate (by regulating
valve) to a flow cell by the tubing assembly per SOP. The water flow rate was measured using a
graduated container, and the 15 minute purge timing was started. This and all other pertinent
data was entered in the project field book.

Next, water quality parameters were monitored by Team 2 at a low flow rate of approximately
200 to 400ml/min. to the flow cell while simultaneously allowing the continued unrestricted flow
of water at approximately one gpm to a bucket by means of a “T” tubing assembly.

At each private well, low-flow purging continued until three consecutive measurements of the
stabilization parameters met stabilization requirements. Purge readings across all 35 private
wells stabilized within 8 to10 minutes. Measured temperatures ranged from 15.04 °C at WP-185
to 22.58° C at WP-121. Specific conductivity ranged from an extreme low of 0.03 ms/cm at
WP-09 to 0.37 ms/cm at WP123. Dissolved oxygen measured from a low of 0.56 ppm at
WP-121 to 9.67 ppm at WP-185. PH ranged from 6.71 units at WP-121 to 7.95 units at WP-178.
Oxygen reduction potential ranged widely from 319 mV at well WP-116, to 755 mV at well
WP-164. Although turbidity is not a water chemistry parameter, it was still measured for project
records. Turbidity ranged from 6.3 NTU at WP-123 to 53.4 NTU at WP-116.

Upon achieving stabilization, the final stabilized readings were entered into the project field
book, and the team continued purging well water until the 15 minutes had elapsed. At most
locations, a minimum of 15 to 20 gallons were purged.

Prior to collecting a water sample, the flow rate at each tap was reduced to approximately 100 to
200 ml/min. to minimize sample aeration and turbulence. The sampling team donned new
Nitrile gloves prior to sample collection at each residence. All sample containers were be filled
with water directly from each tap — forming a meniscus at the top of each vial to provide zero
headspace samples as required. Sample point locations (by field notations and GPS receiver
derived coordinates) were recorded as required to assist in data interpretation and future field
sampling efforts. A photographic record of each sample point was made by the team

Significant or unusual observations made by Private Well Sampling Team 2

Door handle tags were attached to the following front doors of 16 homes where private wells
were sampled by USACE Sampling Team 2, but the resident was not at home during sample
collection: WP-03, WP-09, WP-52, WP-66, WP-68, WP-69, WP-126, WP-136, WP-147,
WP-148, WP-149, WP-150, WP-151, WP-156, WP-172, and WP-175. As mentioned previously,
the door handle tags are intended to inform the residents that a sample had been collected by the
USACE team while they were away from home, and provide them with a point of contact and
phone number if they had any questions or concerns. Photos of the handle tags are maintained in
USACE project files and are found at Appendix B.
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Due to the presence of containerized chemicals near the sample point, one field blank sample
was collected at WP-13E using reagent-grade water.

(b%"l(lg)team recommended review of ownership of WP-54 (b) (6)

The team suspected many of the turbidity readings (e.g. WP-116) were biased high due to
excessive air bubbles in the flow cell possibly created by the “Tee” tubing assembly.

Between 23 and 26 June 2014, all Team 2 groundwater samples were shipped priority overnight
to Analytical Resources, Inc. via the Grant County Airport Fedex Station. Sampling Team 2
departed project site on 26 June 2014 and returned to the USACE District Office in Seattle.

2.6.3 USACE TEAMS 3 MONITORING WELL SAMPLING
2.6.3.1 PAssIVE DIFFUSION BAG SAMPLING

Even though a right of entry permit has been signed, and verbal or written permission granted to
collect samples at each designated location, the sampling team always attempted to contact the
owner or resident at each monitoring well location before beginning the field sampling activities.

Prior to conducting the June 2014 field sampling event, Joseph Marsh and David Sullivan
deployed PDB assemblies into 35 monitoring wells selected for groundwater sampling that did
not contain dedicated bladder pumps. By installing all diffusion bags at this time, the minimum
required 14 day in-well time prior to sample collection would be met. Two sizes of PDBs were
ordered: The bags consisted of the standard 220 ml size, and a larger 330 ml bag selected to
accommodate primary and field duplicate samples where required. In some wells, two 330 ml
PDBs were connected in tandem and lowered to the mid-screen depth to accommodate primary,
field duplicate, and MS/MSD sample volumes as required. Two PDBs were installed at two
mid-screen depths if a designated well had two screened intervals (as found in wells 04CWO07,
12BWO03, and 12BW04). All PDBs and stainless steel anchor weights were purchased from ALS
Environmental, and shipped to the District office by UPS overnight delivery.

Following the established PDB deployment procedures, both environmental team members
worked together using a table of Moses Lake monitoring well logs to determine the number of
required weights, length of nylon suspension line, and number of PDBs required at each
designated well. Wells deeper than 200 feet generally required two steel weights to allow proper
PDB positioning. Each team member donned a new pair of Nitrile gloves prior to working on
PDB assemblies at each well. Steel weights, suspension lines, and PDBs were quickly
assembled on a strip of clean aluminum foil on the tailgate of the sampling vehicle. The
prepared assembly of PDB, suspension lines, and weights was lowered into place at each well
within 10 to 15 minutes to reduce the possibility of contaminants entering the diffusion bags
during deployment.

At each specific well, the team lowered the weight into the well first, followed by the suspension

line and PDB. The team worked to keep the assembly centered within the well casing as they
slowly lower it to the well bottom. When the team felt the weight hit well bottom, they pulled up
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the line approximately one inch and tied it off securely to the casing plug or well cap. This
method ensured the PDB would always be centered at the mid-well screen depth. Finally, the
well cap was locked, or the cover plate secured with locking bolts depending on type of well
encountered — stick up or flush mount.

All laboratory-filled PDBs arrived at the USACE office in good condition prior to field
deployment. Each PDB was packed in groups of 10 into sealed foil pouches to prevent
inadvertent contamination until deployment into the designated monitoring wells. No specific
difficulties or problems were noted during PDB deployment.

The USACE monitoring well sampling team consisting of Joseph Marsh and Matt Brookshier
completed the PDB and bladder pump sample collection during the June 2014 field sampling
event. Sampling was initiated after first ensuring a minimum of 14 days had elapsed before
returning to the Site for PDB sample collection. The team worked from the north end of the Site
and moved to the far south end sampling each designated well as it was encountered. A total of
35 monitoring wells were fitted with PDBs. The PDB wells were: 02-BWO01; 04-BWO01;
04-BW04; 04-BWO05; 04-BWO06; 04-BW07; 04-BW09; 04-CWO01; 04-CWO02; 04-CWO03; 04-
CW04; 04-CWO05; 04-CW07; 04-CWO08; 12-BWO01; 12-BW02; 12-BW03; 12-BW04; 12-BWO05;
12-BW06; 12-BW07; 12-BWO08; 12-CWO01; 12-CW02; 12-CW03; 12-CW04; 12-CWO05; 12-
EXO01; 12-EX02; 14BWO01, 14BW02, 14BWO03, 14EX03, 14EX04, and 14EXO0S.

All required 40 ml VOA sample vials were obtained from Vendor ESS by the USACE contract
lab ARI, and delivered to USACE pre-preserved with maleic and ascorbic acid.

The team first verified each monitoring well location and identification number with project
maps and the sampling matrix. The team also verified that work could proceed safely in the
vicinity of moving vehicular traffic or other physical, biological, or environmental hazards that
may have been present near each monitoring well.

Each team member donned new Nitrile gloves for groundwater sample collection at each well.
Once the wells were unlocked and opened, one team member lifted the well riser plug and began
hauling the PDB to the surface.

Once each PDB was raised to the surface, the sampling team worked together to carefully cut the
top corner off each bag using decontaminated steel scissors. Next, one person held the open
sample vials and the other carefully and slowly tilted the bags - open side down - toward each
open sample vial. The pre-preserved vials were filled just to overflowing to maintain a reverse
meniscus. Then the vials were immediately capped making sure there were no bubbles or
headspace per standard VOC sampling procedure. This entire sampling process can be
completed within one minute to minimize loss of volatiles while preventing introduction of
contaminants into the water from surface sources. After all required vials were filled; any
residual sample water remaining in the used PDBs was discharged to ground surface. Therefore,
no Investigation-derived waste (IDW) water was generated during this sampling event.

All PDB water samples were labeled after collection and placed on ice in a shipping cooler under
chain of custody for overnight delivery to the analytical laboratory.
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Significant Observations Made During Passive Diffusion Bag Sampling

There were few significant observations made during PDB sampling. All bags were completely
full upon retrieval from each well — no leaks detected. The sampling team recommends
protective mesh PDB sleeves be used in future sampling events in wells with steel risers due to a
greater potential for damage to the PDB membranes (monitoring wells 12EX01, 12EX02,
14EX03, 14EX04, and 14EXO05).

Once recovered and sample water removed, the PDBs and suspension lines were discarded as
non-hazardous municipal waste. In addition, gloves, paper towels, bags, and other solid waste
materials were disposed of as municipal waste. The PDBs and other solid waste material were
placed into a large plastic garbage bag and tied securely prior to disposal. The stainless steel
weights were decontaminated and returned to the Seattle District, USACE office for future reuse.

Finally, the sampling team closed and locked each monitoring well casing cover or secured the
flush mount well cover plates when sample collection was completed at each location.

2.6.3.2 BLADDER PUMP SAMPLING

Groundwater sample collection commenced immediately after achieving stabilization of water
quality parameters during low flow purging at each well using dedicated bladder pump systems
as described previously. As with the PDB sampling, the sampling team worked from the far
north end of the Site, moving to the far south end sampling each designated well as it was
encountered. The team used 15 lb. compressed CO2 cylinders acquired from Oxarc in Moses
Lake to drive the pump systems, airlines, pump controllers, and flow cells to conduct the
sampling of dedicated bladder pumps. The teams collected groundwater samples from 36
monitoring wells fitted with dedicated bladder pumps. The bladder pump wells included:
91BWO02; 91BWO03; 91BW04; 92BWO01; 92BW02; 99AWO01; 99AW04; 99BWO1; 99AW09;
99BW09; 99BW10; 99BW11; 99BW12; 99BW 14, 99BW15, 99BW16; 99BW18; 00BWO01;
00BWO02; 00BW03; 00BW04; 00BW05; 00BW06; 00BW07; 00BW09; 00BW10; 00AW11;
00AW13; 00BW11; 00BW12; 00BW13; 00BW14; 00BW15; 00BW16; 01BWO1; and 02BWO0?2.

The team successfully operated and sampled the recently repaired dedicated bladder pump in
monitoring well 00-BW 14 located in the CDSI Transfer and Recycling Center. Wells 91-BWO01
and 99-BW 17 were designated for water level readings, but US Air Force aircraft operating near
these wells made access unsafe.

Even though a right of entry permit has been signed, and verbal or written permission granted to
collect samples at each designated monitoring well, the sampling team always attempted to
contact the owner or resident at each monitoring well location before beginning the field
sampling activities. This was essential for all eight Port of Moses Lake monitoring wells located
within the restricted area of the Grant County Airport. A Port of Moses Lake escort must be
assigned (arranged in advance of the field sampling) to accompany the sampling team to those
eight monitoring wells on the airfield (identified as 00BW09, 00BW12, 00BW03, 00BWO02,
00BW11, 91BW02, and 00BWO06).

Prior to sample collection, the samplers donned protective eyewear and new, clean, Nitrile
gloves to prevent exposure to contaminants and cross-contamination. All sample containers
were filled immediately following purging by disconnecting the flow-through cell from the pump
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tubing system, and capturing water directly from the discharge end of the tubing. During sample
collection, physical observations were recorded in the Micropurge/Low-Flow Sampling Log data
forms.

All purge readings stabilized within 6 to 10 minutes. Measured temperatures ranged from
15.07°C at well 99AWO04 to 21.67°C at well 9BW16. Specific conductivity ranged from 0.32
mS/cm (well 00BW13) to 0.68 ms/cm (well 00BWO02). Dissolved oxygen was measurements
ranged from 0.90 ppm (well 00BW11) to 10.01 ppm (well 00BWO07). PH ranged from 6.95 units
(well 02BW02) to 7.57 units (well 00BWO07). Oxygen reduction potential ranged from 168 mV
(well 99BW09) to 248 mV (well 91BW04).

Significant Observations Made During Bladder Pump Sampling

The team added one bag of bentonite chips to the deep, narrow void on the north side of the well
riser in flush mount well 9BW12 in an effort to completely fill the void. After bentonite
placement, the void was measured to be 11 feet deep. Additional bentonite will be placed into
the void during the next sampling event at the direction of the project Geologist. The void may
have been caused by removal of the drill casing during well installation. This condition is not
known to have compromised the integrity of the well at this time.

The monitoring well sampling team used a rental Horiba U50 flow cell for water quality
parameter readings. The turbidity sensor failed to operate normally resulting in a zero value for
readings during purging at each well.

Monitoring well 00BW 14 is situated in a deep vault approximately two feet below the asphalt
pavement of the CDSI Transfer and Recycling Center. Due to large openings in the manhole
cover, surface water and waste materials routinely fall through the manhole cover, filling the
vault. The sampling team must clean out a significant volume of foul smelling standing water
and sediment to access the sealed well cover plate. The team recommends replacing the manhole
cover with a different model that won’t allow debris to penetrate, or sealing the large openings
with expanding foam material or some suitable, durable material to help keep the vault clear.

Some limited drawdown was observed during purging at 99AWO01, and 99 AWO04. Significant
drawdown was observed during purging at wells 00BW16, 99BW09, and 9BW 18 requiring
slowing the pumping rate to stabilize the water levels in each well.

The Teflon pump discharge tubing (two foot length) should be replaced in wells 9AWO1,
00BW15, and 99BW 10 due to kinks and cracking.

Well 99-BW 16 shows bentonite heaved in the well casing — no corrective action recommended
at this time.

Between 23 and 27 June 2014, all groundwater samples for the June 2014 monitoring well
sampling event were shipped priority overnight to Analytical Resources, Inc. via the Grant
County Airport Fedex Station. The final two sample coolers shipped on Friday were designated
for Saturday delivery, and coordination was made with the lab to receive those samples on a non-
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business day. The sampling team departed project site on the afternoon of 28 June 2014 and
returned to the USACE District Office in Seattle.

2.5 INVESTIGATION-DERIVED WASTE

No investigation-derived waste was generated during this sampling event. All residual PDB
water or purged well water was transferred directly to ground surface on each property near the
sample point.

3.0 PACKAGING AND SHIPMENT

As mentioned in the narrative of each sampling event, groundwater samples were packaged in
shipping coolers on ice and under chain of custody for priority overnight shipping to the USACE
contract laboratory Analytical Resources, Inc. via the Grant County Airport Fedex Station.

All sample shipping coolers were prepared for laboratory delivery in the following manner:

Each cooler was lined (sides and bottom) with plastic “bubble-wrap” sheets for shock absorption.
A large 30-gallon plastic garbage bag was then placed into the cooler to contain the sample water
in the event of container breakage during shipment to the laboratories. The glass sample vials
were labeled, placed into plastic zip-seal bags, and placed into foam shipping blocks or bubble-
wrap bags for shock protection. All the samples were placed in the shipping coolers as indicated
on the corresponding chain of custody forms. Gallon size plastic zipper bags of cubed ice bags
were placed between and on top of the samples in each cooler to ensure maintenance of the
required four degrees centigrade (plus/minus two degrees) sample preservation temperature. The
completed chain of custody (COC) forms were placed in gallon size plastic zipper bags and
taped to the inside of each cooler lid. Two custody seals were affixed to the outside of each
cooler. The custody seals were placed so that the coolers could not be opened without breaking
the seals. Each cooler was then securely sealed with fiber tape. The field team ensured drain
plugs were securely taped inside and out to prevent possible water leakage.

The laboratory was informed of the sample delivery and ensured the samples were properly
accepted and checked in upon receipt the following morning after the sample containers were
shipped. All sample coolers and sample containers were accounted for at the contract laboratory
following each shipment.

4.0 LABORATORY ANALYSIS
Chemical analyses performed on the samples were as follows: VOCs (Method 524.3).

5.0 DECONTAMINATION PROCEDURES

PDB weights, flow cells and associated tubing, water level indicator meters, and water volume
measurement containers used by each team were decontaminated at the end of the project with
an Alconox“-water solution followed by triple rinsing using distilled water in the USACE
Geology Laboratory.
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6.0 PROTECTION LEVEL

All sampling activities were conducted under Worker Protection Level D. For this project,
personnel protective equipment included reflective safety vests, safety splash protection glasses,
Nitrile gloves, and safety steel toe boots. New pairs of Nitrile gloves were donned prior to
handling acid-preserved sample containers and between each unique private well sample point or
monitoring well.

End of Field Sampling Report
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September/October 2014 Field Sampling Report
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Private Wells and Monitoring Wells

Groundwater Sampling Field Report
September-October 2014 Field Sampling Event
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By: Technical Services Branch
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1.0 BACKGROUND AND OBJECTIVE OF INVESTIGATION

1.1 BACKGROUND

The Moses Lake Wellfield Superfund Site is located between the Grant County Airport and the
City of Moses Lake, Washington. The Site includes the former Larson Air Force Base (LAFB)
property, Port of Moses Lake property and adjacent private properties affected by Site
groundwater contamination. The Site is listed on the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) of 1980 National Priorities List (NPL) for
Uncontrolled Hazardous Waste Sites.

The Moses Lake Wellfield Superfund Site is an area of approximately 15 square miles, which
includes the former LAFB, commercial facilities, and residences. The former LAFB occupied
approximately 9,607 acres three miles northwest of the City of Moses Lake. The United States
Air Force was active at the site from 1942 until 1966. During 1988 and 1989, the Washington
State Department of Health confirmed the presence of trichloroethylene (TCE) above the Federal
Maximum Contaminant Level (MCL) in three City of Moses Lake municipal wells and two
Skyline community wells. The Seattle District, US Army Corps of Engineers (USACE)
completed a Remedial Investigation (RI) phase in 2003. Appendix A of this report shows the
general location map and a site map.

During the course of the RI, several private wells were tested and found to be contaminated with
TCE. In 2001, the USACE contracted installation of carbon filtration units — known as whole
house filter systems (WHF) - at five of those wells. Several years of groundwater monitoring
data has been evaluated since the original WHF systems were installed.

The final results of the Phase I RI released in a report in March 1993 indicated that TCE was
consistently found in shallow alluvial and upper basalt (a-basalt) groundwater in the central area
of the former base.

On October 14, 1992, the affected areas of the former LAFB and off-site down gradient areas,
termed the "Moses Lake Wellfield Contamination”, were listed on the Comprehensive
Environmental Response, Compensation and Liability Act (CERCLA) of 1980 for Uncontrolled
Hazardous Waste Sites. The former LAFB property is one part of the Moses Lake Wellfield
Superfund Site; the site also includes the contaminant plume.

Chemical results from 1993 and 1994 combined with historical data indicated that TCE occurred
in the central and southern portion of the former LAFB in alluvial and a-basalt groundwater. In
2004, USACE confirmed TCE contamination in the next lower basalt aquifer (c-basalt). As of
1995, the data suggest that more than one source may have contributed TCE to the alluvial and
a-basalt groundwater in the central portion of the former LAFB.

In 1998, URS Greiner completed a sampling round of private water wells and wells for Class A
and Class B water systems east, south and southwest of the previously known TCE plume.
There were eight detections of TCE during this study. Four wells that were previously outside
the plume extent were found to be above the detection limit.
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1.2 GROUNDWATER SAMPLING EVENT SUMMARY AND OBJECTIVES

In coordination with the US Environmental Protection Agency (USEPA) Region 10, the USACE
environmental field team comprised of Joseph Marsh and Matt Brookshier deployed to conduct the
September-October 2014 Moses Lake Wellfield groundwater sampling event during a single
mobilization. The events described in this report involve USACE field teams verifying sample
point locations; discussion of sampling techniques; recording groundwater observations; collection
of groundwater samples; and shipping those samples by overnight delivery for laboratory analysis.

All of the work described in this report was accomplished in accordance with the Moses Lake
Wellfield Superfund Site Quality Assurance Project Plan. In addition, the team followed the
guidance presented in: the Seattle District, USACE Safety and Health Plan; USACE Safety
Manual EM 385-1-1; Seattle District, USACE, Sampling Standard Operating Procedures (SOP) for
environmental sampling.

The private wells and monitoring wells designated for sampling is displayed on maps found at
Appendix A. These wells have been selected based on their down-gradient locations relative to
the inferred flow direction of TCE-contaminated groundwater and validated sampling analytical
data from previous monitoring events.

The September-October 2014 sampling event included groundwater sample collection from 35
dedicated bladder pump wells, 35 Passive Diffusion Bag (PDB) monitoring wells, eight of a
planned nine WHF systems, and six of a planned eight private wells. The sampling event was
conducted between 28 September and 5 October 2014.

The objectives of groundwater sampling at Moses Lake are to: 1) collect representative samples
from designated private well systems and monitoring wells yielding data of known and sufficient
quality to evaluate TCE concentrations and define existing TCE plumes; 2) to assure compliance
with the requirements of USEPA; and 3) to make critical project - specific decisions based on the
evaluated data.

2.0 DESCRIPTION OF WORK

2.1 ACTIVITIES PRIOR TO THE SEPTEMBER-OCTOBER 2014 GROUNDWATER SAMPLING
EVENT

The USACE project team worked to collect signatures on Department of the Army Right of
Entry forms as required before conducting the well sampling on private, city or county
government property. For most properties, previously signed Right of Entry forms were still
valid. For all properties designated for sample collection, owners (and renters if applicable) were
contacted to coordinate sample collection times during the scheduled field sampling week.

Many of the owners allowed the sampling teams to work on their property while they were not at
home. At some of the properties, home owners or well system managers had to unlock pump
houses and open valves for the sampling teams — requiring prior coordination.

App. p. 51



Prior to conducting sampling activities at each location, both teams verified the address or well
location and map location matched, and that the Right of Entry form had been signed prior to
arriving at each sampling location.

The field team was responsible for identifying potential health and safety hazards at each
sampling location. If a hazard is verified at a private well sampling location, an alternate hose
bib connected to the same water source may be selected in a safer area of the subject property.
In the case of hazardous monitoring well conditions, rescheduling the collection time or date
when the hazards no longer exist may be required.

Also for private well sampling, the field team was tasked with determining the most appropriate
cold-water tap or other sample port as close to each wellhead as practical, while comparing notes
on sample points collected during previous sampling events. The team was briefed that
groundwater samples would not be collected from taps delivering chlorinated, aerated, softened
or filtered water.

2.2 PRIVATE WELL SAMPLING PROCEDURES

Per established standard operating procedure, private well purging flow rate has been established
at approximately one gallon per minute (3.8 liters) maximum as verified by graduated cylinder or
other suitable water measurement containers. During flow rate adjustments, the teams monitored
the surrounding area and flowing water for unusual observations and odors as purge water is
captured in a five gallon purge water bucket. They recorded the start time of the 15 minute
purging in the field logbook immediately after opening each hose bib sample point.

After recording brief observations at each private well from the opened sample point hose bib
valve, the sample point valve was temporarily closed to allow connection of the flow cell inlet
tubing assembly.

The flow cell inlet port was connected to the designated sample point (hose bib) using a
specialized ‘Tee” tubing assembly allowing well water to flow directly into the five gallon purge
water bucket at a high flow rate while allowing well water to be conveyed directly to the flow
cell at a lower flow rate as required to prevent instrument damage.

The sample point hose bib and flow control valve on the tubing assembly was slowly opened to a
maximum measured flow rate not to exceed 500 ml/min. to avoid damaging the sensitive flow
cell probes with excessive water pressure. Once that was achieved, the flow rate at the bypass
tubing was measured and recorded in the field book along with the official purging start time.

As the water was observed flowing through the flow cell system and out into the purge bucket,
each team would then record flow cell measurements in their field books every two minutes until
the parameters stabilized. If stabilization occurred before the 15 minute total required purge time
(as it did at every well), final stabilized measurements were recorded in the field book, and
purging continued until 15 minutes total purge time had elapsed. At that time, the flow cell was
powered down and the associated flow cell inlet tubing disconnected from the flow cell. Purged
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water continued to be captured in a five-gallon bucket through the bypass tubing at a rate of
approximately one gpm.

After 15 minutes has elapsed, the sample point hose bib was shut off, and the tubing assembly
removed to permit sampling directly from the hose bib. The approximate total purged volume
and stabilized water quality readings were recorded in the project field book along with any other
significant observations. The team then conducted the sample collection activities.

Prior to collecting a water sample, the team reduced the flow rate at each tap to approximately
150 to 200 ml/min. to minimize sample water turbulence and aeration. Prior to sample collection
at each private well system, the samplers donned protective eyewear and new, clean, Nitrile
gloves to prevent exposure to contaminants and cross-contamination. All groundwater samples
were collected in pre-cleaned certified containers obtained from the analytical laboratory.

All sample containers were filled with water directly from each tap — forming a meniscus at the
top of each vial to provide zero headspace samples as required. Sample point location and
components of each plumbing system were noted to assist in data interpretation. A photographic
record of each sample point was made by the team. In addition, each team placed handle tags
(indicating that water samples were taken by USACE on that date and time) on the front doors of
homes sampled if nobody was home during sample collection. A photo was taken of the handle
tag and front of house in that case for the project files.

After the sample containers are filled, sample labels describing project, location, analysis, team
members, preservative, sampling date, and collection time are placed on the containers. The
samples are then packaged in bubble wrap bags and plastic zipper type bags, placed into pre-iced
sample shipping coolers and prepared for shipment as described in Section 3.0. All field
personnel worked to ensure each property was left just as they found it with no damage done,
and any doors or gates closed as required.

2.3 WHOLE HOUSE FILTER SAMPLING PROCEDURES

In coordination with USEPA and affected Moses Lake area homeowners, granular activated
carbon (GAC) water filters have been installed in private well systems showing TCE results of
3.5 png/l or greater. Each GAC filter system consists of two lightweight composite GAC filter
tanks (acting as lead and lag filters), associated piping, bag filters (to prevent GAC particles from
entering the household plumbing system), pressure gauges and valved/regulated sample
collection ports.

Each system was purged according to the current private well sampling SOP described in the
following sections of this report. A hose bib nearest the well head was opened and a flow rate of
approximately one gallon per minute (gpm) established as measured with graduated cylinder.
The purged water was captured in a five gallon bucket and simultaneously directed at a lower
flow rate into a flow cell to facilitate the collection of water quality parameter data consisting of
temperature, specific conductivity, dissolved oxygen, pH, oxygen reduction potential, and
turbidity. Once stabilization of these water quality parameters was achieved, the final readings
were recorded and purging continued until 15 minutes had elapsed. The hose bib was closed and
sampling commenced after 15 minutes of purging was completed at each location.
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WHEF sampling ports consist of three locations labeled “A” for the lead inlet port, “B” for the
lead filter outlet port, and “C” for the lag filter outlet port.

WHEF sample collection consists of opening each designated sample port valve fully to allow the
maximum restricted flow rate of approximately 150 to 200 ml/min to flow into a capture bucket
for a few seconds to ensure organic matter or air bubbles have been flushed out of the system.
Restrictors have been placed on the sampling lines to provide a smooth, non-turbulent stream at a
low-flow rate to minimize loss of volatiles that may be present in the water stream. Next, the
sampling team immediately fills three pre-preserved VOA vials to zero headspace. New Nitrile
gloves were donned before collecting samples at each port. All discharged water was directed
into a five gallon plastic bucket for transfer to ground surface away from the shed or pump house
GAC filter location after the samples were collected.

2.4 MONITORING WELL SAMPLING PROCEDURES

2.4.1 MONITORING WELL SAMPLING USING DEDICATED BLADDER PUMPS

Moses Lake monitoring well groundwater purging and sampling was performed in accordance
with the Seattle District’s Low-Flow Ground Water Purging and Sampling SOP, prepared in
March 1999 and revised on 1 Sep 2009. Data generated during purging were recorded on the
MicroPurge/Low-Flow Sampling Log forms (Appendix C).

The team verified each monitoring well location and identification number with project maps
and tables. They verified work can proceed safely in the vicinity of moving vehicular traffic,
heavy industry, and other hazards as required. The team used a pry bar, socket wrench or
pinhead hex wrench as needed to open each flush mount monitoring well cover plate, and a
Masterlock #485 padlock key for the standard “stick-up” well completions. Prior to purging
each well, the depth to static water level in each well was measured and checked periodically to
monitor draw down as a guide to flow rate adjustment (no greater than 0.4 foot drawdown is
permitted to prevent sampling stagnant casing water).

Purging operations at each well commenced once the following equipment was prepared: the
MP20 MicroPurge® Controller equipped with an adjustable pressure regulator was connected to
the Well Wizard® bladder pumps via air line and quick connect fittings. Another air line was
quick-connected to a pressurized CO; cylinder to drive the pump. Pump flow rates were then
adjusted during a “pre-purge” period to maximize withdrawal rates and minimize excessive
drawdown in each well. The evacuated pre-purge volume at each well was intended to flush out
a bladder pump and tubing volume prior to monitoring stabilization parameters. Finally, a QED
MicroPurge® basics MP20 Flow Cell was connected to the pump’s discharge line at ground
surface to measure established stabilization parameters (pH, specific conductivity, temperature,
DO, ORP, and turbidity).

Depth to water measurements during purging were monitored and recorded to verify that
minimal drawdown occurred. A graduated measuring cup was used to determine the volume
purged. Generally, acceptable low-flow rates are no greater than 500 milliliters per minute
(ml/min.), and are typically closer to 400 ml/min. for the Well Wizard® bladder pump systems,
depending upon the amount of water level drawdown detected during pumping at each well.
Purge data was recorded on the micropurge logs every two minutes.

App. p. 54



Low-flow purging continued until three consecutive measurements of the stabilization
parameters met stabilization requirements.

Stabilization parameter requirements for all private well and bladder pump monitoring wells are
as follows:

Temperature +/-0.2°C

Specific Conductivity  +/- 0.020 milisiemens/centimeter (mS/cm)

DO +/- 0.2 milligrams/liter (mg/1)
pH +/- 0.2 units
ORP +/- 20 millivolts (mV)

At each monitoring well, groundwater sample collection would begin immediately after
achieving stabilization of water quality parameters during low flow purging.

Prior to sample collection, the samplers donned protective eyewear and new, clean, Nitrile
gloves to prevent exposure to contaminants and cross-contamination. All groundwater samples
were collected in pre-cleaned certified containers obtained from the analytical laboratory.

All sample containers were filled immediately following purging by disconnecting the flow-
through cell from the pump tubing system, and capturing water directly from the discharge end
of the tubing. All sample containers were carefully filled at a low-flow rate to minimize
agitation. During sample collection, significant physical observations were recorded in the
Micropurge/Low-Flow Sampling Log data forms and project field book as needed.

After filling the sample containers, sample labels describing project, location, analysis, team
members, preservative, sampling date, and collection time were placed on each container and the
container was placed in a plastic zipper bag. The bagged sample vials were placed into bubble
wrap bags. Finally, the filled sample containers were placed into pre-iced shipping coolers to
begin sample cooling to the required 4° centigrade sample preservation temperature prior to
shipment to the analytical laboratory. One set of trip blanks were required and included per
sample shipping cooler.

At the conclusion of groundwater sampling at each well, the flush mount well covers were bolted
closed and stick up well caps padlocked.

2.4.2 MONITORING WELL SAMPLING USING PASSIVE DIFFUSION BAGS

Passive diffusion bags were been selected by the Moses lake Project Delivery Team as the most
appropriate, cost-effective method for groundwater sample collection from Moses Lake
monitoring wells lacking dedicated bladder pumps. The PDBs were purchased from ALS
Environmental laboratory under license by the US Geological Survey and The General Electric
Company, both co patent-holders. The 1 '4" diameter low-density polyethylene PDBs were pre-
filled with 220 ml or 330 ml of ASTM Type II certified, laboratory-grade, deionized water.
Each filled PDB was then heat sealed by the laboratory prior to shipment to USACE via
overnight delivery in hermetically sealed pouches.
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The environmental field team allowed a minimum of 14 days to elapse before returning to the
Moses Lake site for groundwater sample collection per PDB guidance. PDB retrieval and
sampling consisted of the following procedures:

1. The team verified each monitoring well location and identification number with project maps
and the sample matrix. They verified work can proceed safely in the vicinity of moving
vehicular traffic as required. The PDBs were prepared over clean sheets of aluminum foil prior
to being placed into each well. The team used a pry bar, socket wrench or pinhead hex wrench
as needed to open each flush mount monitoring well cover plate, and a Masterlock #485 padlock
key for the standard “stick-up” well completions. The team donned new Nitrile gloves for
groundwater sample collection.

2. The team carefully hauled each weighted PDB to the surface using the nylon suspension line.
The sampling team carefully cut the top corner off each PDB and filled each sample vial. The
team filled each vial just to overflowing and maintained a reverse meniscus. There was no down
time once the PDB has been brought to the surface until sample collection was complete at each
well. Any residual sample water in the used PDBs was discharged to ground surface.

3. Each PDB represented a unique sample ID number based on the well ID (and sample interval
if two PDBs are deployed into one well). With the exception of the MS/MSD, all QC samples
were submitted “blind” to the laboratory using a separate unique sample ID number not labeled
as duplicate or trip blank per USACE standard sampling procedure. One set of trip blanks were
required and included per sample shipping cooler. An extra laboratory- prepared PDB was
shipped to the site and was used for collection of the trip and field blanks at the direction of the
USACE project chemist.

4. Once recovered and sampled the PDBs and suspension lines were be discarded as non-
hazardous municipal waste. In addition, gloves, paper towels, bags, and other solid waste
materials were disposed of as municipal waste. The PDBs and other solid waste material were
placed into a large plastic garbage bag and tied securely prior to disposal. The stainless steel
weights were decontaminated and reused for deployment of new, replacement PDBs in selected
monitoring wells.

5. Finally, the team securely capped and locked each monitoring well riser and cover plate when
finished.

2.5 SAMPLING EVENT ACTIVITIES AND OBSERVATIONS

2.5.1 MONITORING WELL BLADDER PUMP SAMPLING

Groundwater sample collection commenced immediately after achieving stabilization of water
quality parameters during low flow purging at each well using dedicated bladder pump systems
as described previously. As with the PDB sampling, the field team generally worked from the
far north end of the Site, moving to the far south end sampling each designated well as it was
encountered. The project well maps and sample matrix were used to ensure samples were
collected at the correct locations. The team used 15 1b. (and occasionally 5 1b.) compressed CO,
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cylinders acquired from Oxarc in Moses Lake to drive the pump systems, airlines, pump
controllers, and flow cells to conduct the sampling of dedicated bladder pumps.

During the September-October 2014 sampling event, the environmental field team collected
groundwater samples from 35 of a planned set of 36 monitoring wells fitted with dedicated
bladder pumps. Bladder pump well 00BW04 could not be sampled due to construction on the
well and at the well location. The bladder pump wells designated for sample collection were:
91BWO02; 91BWO03; 91BW04; 92BW01; 92BW02; 99AWO01; 99AW04; 99AW09; 99BWO1;
99BW09; 99BW10; 99BW11; 99BW12; 99BW 14, 99BW15, 99BW16; 99BW18; 00AW11;
00AW13; 00BWO1; 00BW02; 00BW03; 00BW04; 00BW05; 00BW06; 00BW07; 00BW09;
00BW10; 00BW11; 00BW12; 00BW13; 00BW14; 00BW15; 00BW16; 01BWO01; and 02BWO02.

Even though a right of entry permit has been signed, and verbal or written permission granted to
collect samples at each designated monitoring well, the sampling team always attempted to
contact the property owner for each monitoring well location before beginning the field sampling
activities. This was essential to conduct groundwater sampling, water level measurement, or
inspection of ten designated monitoring wells located within the restricted area of the Grant
County Airport (Port of Moses Lake property). A Port of Moses Lake escort must be assigned
(arranged in advance of the field sampling) to accompany the sampling team to any location on
the airfield. Airport monitoring wells designated for sampling, water level measurement, or
inspection for future sampling consisted of: 00BW12, 91AW16, 00BW03, 00BW02, 00BW11,
91AWI15,91BW02, 00BWO08, 00BW06, and 91AW13. During this sampling event, Port
Security Manager Greg Becken acted as primary escort during airport property sampling on 18
November 2014. Environmental field work was completed as planned on that day. However,
monitoring well 91AW13 could not be located for inspection during this event.

Other than property owner notifications, no special access procedures were required for any of
the other bladder pump monitoring wells sampled during the September-October 2014 event.

Prior to sample collection, the samplers donned protective eyewear and new, clean, Nitrile
gloves to prevent exposure to contaminants and cross-contamination. All sample containers
were filled immediately following low-flow purging by disconnecting the flow-through cell from
the pump tubing system, and capturing pumped groundwater directly from the discharge end of
the pump tubing. During sample collection, physical observations were recorded in the
Micropurge/Low-Flow Sampling Log data forms.

Stabilization of water quality parameters during purging occurred within three to seven readings
(6 to 12 minutes) during this event. Measured temperatures ranged from 11.99°C at well
00BWO03 to 15.17°C at well 91BWO02. Specific conductivity ranged from 0.24 mS/cm (well
99BW09) to 0.53 ms/cm (well 00BW10). Dissolved oxygen measurements ranged from 1.35
ppm (well 00BW11) to 10.13 ppm (well 00BW12). PH ranged from 5.93 units (well 00BW13)
to 7.08 units (well 00AW11). Oxygen reduction potential ranged from 206 mV (well 99BW12)
to 649 mV (well 91BWO04).
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Significant Observations Made During Bladder Pump Sampling

Bladder pump monitoring well 00BW04 could not be accessed for groundwater sampling during
the September-October 2014 sampling event. Monitoring well 00BW04 is situated in an active
road construction zone and is being converted from stick-up casing to flush mount vault. This
new access road has been installed for Genie Industries adjacent to the Grant County Airport.
The dedicated bladder pump system was removed by USACE to permit construction of the well
conversion by drilling contractor, and will be adjusted and re-installed in well 00BW04 during a
future sampling event so that groundwater sampling can resume at this location.

Earlier in 2014, a deep, narrow void was observed in soils adjacent to the north side of the PVC
riser in flush mount well 99BW12. At the direction of the project geologist, four bags of

bentonite chips were added during this sampling event. However, a portion of the void remains
requiring additional bentonite chips to be added in future events to seal the void space to ground
surface inside the vault. The void is not believed to have compromised the integrity of the well.

Monitoring well 00BW 14 is situated in a deep vault approximately two feet below the asphalt
pavement of the CDSI Transfer and Recycling Center. Sampling teams must spend considerable
time and effort to clean out several inches of water, sediment, and debris over the sealed well
cover plate that has passed through the numerous openings in the manhole cover. After cleaning
out the deep vault during the September-October 2014 sampling event, the team filled the
manhole cover holes with expanding foam to keep water and debris out for future sampling
events.

Significant drawdown was observed during purging at the following five wells: 9BW09,
99BW10, 99BW18, 00BW16, and 02BWO02. In each case, the field team reduced the flow rate
to arrest the drawdown- and partial recovery was observed prior to sample collection. Minor
drawdown was observed at wells 99AWO04, 00BW 11, and 01BWO1, but did not exceed the 0.4 ft.
limitation of the low-flow SOP.

Well 99-BW 16 shows bentonite heaved in the well casing — no corrective action recommended
at this time.

For sampling Genie Industries bladder pump well 00BWO09 — this well is no longer accessible
from the airport side. The field team was required to check in with Genie personnel to obtain
visitor badges, and be permitted to drive onto Genie property to access the well. During the
September-October 2014 event, a Genie Facility Manager escorted the field team to the well for
the groundwater sample collection. In addition, the vicinity of 00BW09 is being used for testing
new mobile boom vehicles, so the team had to protect themselves from noise and constantly
monitor moving equipment near the sampling zone.

Between 29 September and 4 October 2014, groundwater samples for this sampling event were
shipped under chain of custody in a total of six coolers. The coolers were shipped via the Grant
County Airport Fedex Station priority overnight to the contract laboratory - Analytical
Resources, Inc. in Tukwila, WA.
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The environmental field team departed the Site on 5October, 2014 after completing the
groundwater sampling fieldwork. They hand-delivered the last two sample coolers under chain
of custody to the contract laboratory, and returned to the USACE District Office in Seattle.

2.5.2 PRIVATE WELL SYSTEM SAMPLING

During the September-October 2014 groundwater sampling event, samples were collected from a
total of 14 private wells consisting of: six private well system hose bibs (WP-04, WP-27,
WP-125, WP-131, WP-167, and WP-168), and eight WHF systems (WP-14, WP-70, WP-§83,
WP-86, WP-121, WP-123, WP-124, and WP-129). Private wells WP-88 and WP-137 and WHF
system WP-119 were scheduled for sample collection during this event, but power was turned
off at those properties and water samples could not be obtained.

All required 40 ml VOA sample vials were obtained from Vendor ESS by the USACE contract
lab ARI, and delivered to USACE pre-preserved with maleic and ascorbic acid.

Even though a right of entry permit has been signed, and verbal or written permission granted to
collect samples at each designated location, the sampling team always attempted to contact the
owner or resident at each private well location before beginning the field sampling activities.
Upon arrival at each private well property designated for sample collection, the team verified
they were at the correct address using maps, notes, and the sampling matrix, and verified through
field documentation they were ready to collect samples at the correct sampling point (hose bib,
or suitable water discharge port nearest to the wellhead.

Final stabilized flow cell readings for all private and WHF wells (except at WP-27 and WP-70
where the flow cell could not be used due to well system configuration) are shown below.

TABLE 1: PRIVATE WELL STABILIZED WATER QUALITY READINGS, SEP-OCT 2014

WELL TEMP.°C | SpC mS/cm D.O. PH ORP
WP-14 20.35 0.52 0.33 7.33 164
WP-83 11.70 0.49 0.30 7.08 202
WP-86 11.10 0.48 2.17 6.99 458
WP-119 11.58 0.31 0.28 7.14 320
WP-121 8.72 0.31 0.25 7.74 235
WP-123 11.46 0.31 2.86 7.23 388
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WP-124 10.63 0.31 2.54 7.28 370
WP-125 10.56 0.31 7.85 7.66 331
WP-129 15.10 0.34 0.30 7.46 590
WP-131 11.63 0.33 6.33 7.82 579
WP-167 14.09 0.32 7.59 7.73 405
WP-168 12.64 0.36 5.73 7.73 394
Special coordination was made with (8) (6) , owner/operator of the multiple-home water

system at WP-27 to arrange for system operation and sample collection at a specific time and
date.

At the WHF locations, initial and post-sampling flow meter readings were recorded in the project
field book. Upon achieving stabilization, the final stabilized readings were entered into the
project field book. Prior to collecting a water sample, the flow rate at each tap was reduced to
approximately 100 to 200 ml/min. to minimize sample aeration and turbulence. The sampling
team donned new Nitrile gloves prior to sample collection at each residence. In the case of the
WHEF sample ports, restrictors on the sample ports provided a stream of sample water at
approximately 150 to 200 ml/min. All sample containers were be filled with water directly from
each tap — forming a meniscus at the top of each vial to provide zero headspace samples as
required. A photographic record of each sample point was made by the team.

All required 40 ml VOA sample vials were obtained from Vendor ESS by the USACE contract
lab ARI, and delivered to USACE pre-preserved with maleic and ascorbic acid.

Trip blanks were sent inside each sample shipping cooler delivered to the analytical lab.

Significant or unusual observations made during Private Well Sampling

Door handle tags were attached to the front doors of the following residences where private wells
were sampled (or sampling could not be conducted), but the resident was not at home during
sample collection activities: WP-70, WP-83, WP-86, WP-88, WP-119, WP-121, WP-123,
WP-129, and WP-137. As mentioned previously, the door handle tags are intended to inform the
residents that a sample had been collected by the USACE team while they were away from
home, and provide them with a point of contact and phone number if they had any questions or
concerns. Photos of the handle tags are maintained in USACE project files and are found at
Appendix B.
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At WP-86, the field team discovered (b) (6)

(b) (6) (b) (6) samples were
collected. The team noted the flow restrictors on all three sample ports were marked 200
ml/min. flow, but delivered less than 150 ml/min. Recommend contractors replace the restrictors.

The field team attempted to locate WP-88 using the sampling map book, and private well
documentation brought to the field. The team found the property location did not match the
sample point location in the map book. Also, ®) (6)

®)E No groundwater samples could be collected here, and a handle tag was left on the
door indicating an attempt was made to collect samples.

As with WP-88, the field team discovered (b) (6) it WP-119, and WP-137. (b) (6)
() 6) groundwater samples could not be collected.
Handle tags were left on doors indicating an attempt was made to collect samples.

wp-129 0)(6) samples were
collected at that location. A handle tag was left indicating a sample was collected.

Due to the presence of containerized chemicals near the well house sample points, one field
blank sample was collected at WP-70 using reagent-grade water.

During sample collection at WP-124, sample port “B” was observed leaking at the valve/tubing
interface (only when valve was opened) possibly due to faulty tubing installation. Recommend
contractor make repairs to this sample port.

A clean six foot length of Teflon sample tubing was attached to the hose bib at WP-125 since
that sample point was almost in contact with the floor, making sample collection difficult. In
addition, the resident asked the field team to not let water run on the well house floor — another
reason to attach the Teflon tubing. After decontamination, reagent grade water was passed
through the tubing and collected as an equipment blank sample.

Between 29 September and 6 October 2014, seven coolers containing project groundwater
samples were shipped priority overnight to Analytical Resources, Inc. via the Grant County
Airport Fedex Station. The USACE environmental field team departed the project site on 6
October 2014, hand delivered the final two sample coolers to the project laboratory, and returned
to the USACE District Office in Seattle.

2.5.3 PASSIVE DIFFUSION BAG SAMPLING AND DEPLOYMENT

The USACE environmental field team collected samples from a pre-installed set of 35 PDB
wells, and deployed new PDBs into those same monitoring wells during this sampling event.

A total of 35 monitoring wells were fitted with new PDBs during the September-October 2014
sampling event in preparation for the November 2014 event. The PDB wells were: 02-BWO01;
04-BWO01; 04-BW04; 04-BWO05; 04-BWO06; 04-BW07; 04-BW09; 04-CWO01; 04-CW02; 04-
CWO03; 04-CW04; 04-CWO05; 04-CW07; 04-CWO08; 12-BWO01; 12-BW02; 12-BW03; 12-BW04;
12-BW05; 12-BW06; 12-BW07; 12-BWO08; 12-CWO01; 12-CW02; 12-CW03; 12-CW04; 12-
CWO05; 12-EX01; 12-EX02; 14BWO01, 14BW02, 14BWO03, 14EX03, 14EX04, and 14EXO0S5.
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All required 40 ml VOA sample vials were obtained from Vendor ESS by the USACE contract
lab ARI, and delivered to USACE pre-preserved with maleic and ascorbic acid.

The team first verified each monitoring well location and identification number with project
maps and the sample matrix. The team also verified that work could proceed safely in the
vicinity of moving vehicular traffic or other physical, biological, or environmental hazards that
may have been present near each monitoring well.

Each team member donned new Nitrile gloves for groundwater sample collection at each well.
Once the wells were unlocked and opened, one team member lifted the well riser plug and began
hauling the PDB vertically to the surface.

Once each PDB was raised to the surface, the sampling team worked together to carefully cut the
top corner off each bag using decontaminated steel scissors. Next, one person held the open
sample vials and the other carefully and slowly tilted the bags - open side down - toward each
open sample vial. The pre-preserved vials were filled just to overflowing to maintain a reverse
meniscus. Then the vials were immediately capped making sure there were no bubbles or
headspace per standard VOC sampling procedure. This entire sampling process can be
completed within one minute to minimize loss of volatiles while preventing introduction of
contaminants into the water from surface sources. After all required vials were filled; any
residual sample water remaining in the used PDBs was discharged to ground surface. Therefore,
no Investigation-derived waste (IDW) water was generated during this sampling event.

The sampling team recommends continued use of protective mesh PDB sleeves in wells with
steel risers due to a greater potential for damage to the PDB membranes (monitoring wells
12EXO01, 12EX02, 14EX03, 14EX04, and 14EX05).

Once recovered and sample water removed, the PDBs and suspension lines were discarded as
non-hazardous municipal waste. In addition, gloves, paper towels, bags, and other solid waste
materials were disposed of as municipal waste. The PDBs and other solid waste material were
placed into a large plastic garbage bag and tied securely prior to disposal. The stainless steel
weights were decontaminated and returned to the Seattle District, USACE office for future reuse.

Finally, the sampling team closed and locked each monitoring well casing cover or secured the
flush mount well cover plates when sample collection was completed at each location.

After collecting water samples from the PDBs, the team deployed new PDB assemblies back into
the same 35 monitoring wells selected for the next groundwater sampling event.

Two sizes of PDBs were ordered: The bags consisted of the standard 220 ml size, and a larger
330 ml bag selected to accommodate primary and field duplicate samples where required. In
some wells, two 330 ml PDBs were connected in tandem and lowered to the mid-screen depth to
accommodate primary, field duplicate, and MS/MSD sample volumes as required. Two PDBs
were installed at two mid-screen depths if a designated well had two screened intervals (as found
in wells 04CWO07, 12BWO03, and 12BW04). All PDBs and stainless steel anchor weights were
purchased from ALS Environmental, and shipped to the District office by UPS overnight
delivery.
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Following the established PDB deployment procedures, both environmental team members
worked together using a table of Moses Lake monitoring well logs to determine the number of
required weights, length of nylon suspension line, and number of PDBs required at each
designated well. Wells deeper than 200 feet generally required two steel weights to allow proper
PDB positioning. Each team member donned a new pair of Nitrile gloves prior to working on
PDB assemblies at each well. Steel weights, suspension lines, and PDBs were quickly
assembled on a strip of clean aluminum foil on the tailgate of the sampling vehicle. The
prepared assembly of PDB, suspension lines, and weights was lowered into place at each well
within 10 to 15 minutes to reduce the possibility of contaminants entering the diffusion bags
during deployment.

At each specific well, the team lowered the weight into the well first, followed by the suspension
line and PDB. The team worked to keep the assembly centered within the well casing as they
slowly lower it to the well bottom. When the team felt the weight hit well bottom, they pulled up
the line approximately one inch and tied it off securely to the casing plug or well cap. This
method ensured the PDB would always be centered at the mid-well screen depth. Finally, the
well cap was locked, or the cover plate secured with locking bolts depending on type of well
encountered — stick up or flush mount.

All laboratory-filled PDBs arrived at the USACE office in good condition prior to field
deployment. Each PDB was packed in groups of 10 into sealed foil pouches to prevent
inadvertent contamination until deployment into the designated monitoring wells. No specific
difficulties or problems were noted during PDB deployment.

Significant Observations Made During Passive Diffusion Bag Sampling

On 28 September 2014, the field team collected a field blank sample near PDB monitoring well
04CWO03 due to petroleum odors near the old US Air Force tank farm. On 29 September 2014,
two PDB blank samples were collected from random PDBs enclosed in two separate lots as
delivered from the PDB laboratory. No unusual observations were made during PDB sampling.

3.0 INVESTIGATION-DERIVED WASTE

No investigation-derived waste was generated during this sampling event. All residual PDB
water or purged well water was transferred directly to ground surface on each property away
from the sample collection point.

4.0 PACKAGING AND SHIPMENT

As mentioned in the narrative of each sampling event, groundwater samples were packaged in
shipping coolers on ice and under chain of custody for priority overnight shipping to the USACE
contract laboratory Analytical Resources, Inc. via the Grant County Airport Fedex Station.

Team 1 hand delivered one cooler directly to the laboratory at the conclusion of the sampling
event.

All sample shipping coolers were prepared for laboratory delivery in the following manner:
Each cooler was lined (sides and bottom) with plastic “bubble-wrap” sheets for shock absorption.
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A large 30-gallon plastic garbage bag was then placed into the cooler to contain the sample water
in the event of container breakage during shipment to the laboratories. The glass sample vials
were labeled, placed into plastic zip-seal bags, and placed into foam shipping blocks or bubble-
wrap bags for shock protection. All the samples were placed in the shipping coolers as indicated
on the corresponding chain of custody forms. Gallon size plastic zipper bags of cubed ice bags
were placed between and on top of the samples in each cooler to ensure maintenance of the
required four degrees centigrade (plus/minus two degrees) sample preservation temperature. The
completed chain of custody (COC) forms were placed in gallon size plastic zipper bags and
taped to the inside of each cooler lid. Two custody seals were affixed to the outside of each
cooler. The custody seals were placed so that the coolers could not be opened without breaking
the seals. Each cooler was then securely sealed with fiber tape. The field team ensured drain
plugs were securely taped inside and out to prevent possible water leakage.

The laboratory was informed of the sample delivery and ensured the samples were properly
accepted and checked in upon receipt the following morning after the sample containers were
shipped. All sample coolers and sample containers were accounted for at the contract laboratory
following each shipment.

5.0 LABORATORY ANALYSIS
Chemical analyses performed on the samples were as follows: VOCs (Method 524.3).

6.0 DECONTAMINATION PROCEDURES

PDB weights, flow cells and associated tubing, water level indicator meters, and water volume
measurement containers used by each team were decontaminated at the end of the project with
an Alconox®-water solution followed by triple rinsing using distilled water in the USACE
Geology Laboratory.

7.0 PROTECTION LEVEL

All sampling activities were conducted under Worker Protection Level D. For this project,
personnel protective equipment included reflective safety vests, safety splash protection glasses,
Nitrile gloves, and safety steel toe boots. New pairs of Nitrile gloves were donned prior to
handling acid-preserved sample containers and between each unique private well sample point or
monitoring well.

End of Field Sampling Report
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APPENDIX B — Comprehensive 2014 Analytical Results
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APPENDIX B — Comprehensive 2014 Analytical Results

Analyte Name | 1,1,2-TCA | 1,1-DCA | 1,1-DCE 1,2-DCA cis-1,2-DCE trans-1,2-DCE TCE VC
CAS RN 71-55-6 75-34-3 75-35-4 107-06-2 156-59-2 156-60-5 79-01-6 75-01-4
MCL 200 pg/l 5 pg/l 7 pgl/l 5 pg/l 70 pgl/l 100 pg/l 5 ug/l 2 ugl/l
Well ID Sample Name Sample Sample
Type Date
Monitoring Wells
00AW11 14MLWO0625N00AW11 N 6/25/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 1.05 0.20U
00AW11 14MLW1004NO0AW11 N 10/4/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 1.47 0.20U
00AW13 14MLWO0624N00AW13 N 6/24/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
00AW13 14MLW1005N00AW13 N 10/5/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
00BWO01 14MLWO0623N00BWO01 N 6/23/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
00BWO01 14MLW1001NO0OBWO1 N 10/1/2014 0.20U 0.20U 0.20 UJ 0.20U 0.20U 0.20U 0.20U 0.20 UJ
00BWO02 14MLW0624N00BWO02 N 6/24/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.21 0.20U
00BWO02 14MLWO0930N00BWO02 N 9/30/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.19J 0.20U
00BWO03 14MLW0624N00BWO03 N 6/24/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
00BWO03 14MLWO0930N00BWO03 N 9/30/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
00BWO04 14MLW0623N00BW04 N 6/23/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
00BWO04 14MLW0623D00BW04 FD 6/23/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
00BWO05 14MLWO0622N00BWO05 N 6/23/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
00BWO05 14MLWO0930N00BWO05 N 9/30/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20 UJ
00BWO05 14MLWO0930D00BWO05 FD 9/30/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20 UJ
00BWO06 14MLWO0624N00BWO06 N 6/24/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
00BWO06 14MLWO0930N00BWO06 N 9/30/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
00BWO07 14MLWO0623N00BWO07 N 6/23/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
00BWO7 14MLW1001NOOBWO7 N 10/1/2014 0.20U 0.20U 0.20 UJ 0.20U 0.20U 0.20U 0.20U 0.20 UJ
00BWO09 14MLWO0624N00BWO09 N 6/24/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
00BWO09 14MLWO0930N00BWO09 N 9/30/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
00BW10 14MLW0626N00BW10 N 6/26/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
00BW10 14MLW1001NO0OBW10 N 10/1/2014 0.20U 0.20U 0.20 UJ 0.20U 0.20U 0.20U 0.20U 0.20 UJ
00BW11 14MLW0624N00BW11 N 6/24/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
00BW11 14MLWO0930N00BW11 N 9/30/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
00BW12 14MLW0624N00BW12 N 6/24/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 15.6 0.20U
00BW12 14MLWO0930N00BW12 N 9/30/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 17.0 0.20U
00BW13 14MLWO0622N00BW13 N 6/22/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.13J 0.20U
00BW13 14MLW1004N0O0BW13 N 10/4/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
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Analyte Name | 1,1,1-TCA | 1,1-DCA | 1,1-DCE 1,2-DCA cis-1,2-DCE trans-1,2-DCE TCE vC
CAS RN 71-55-6 75-34-3 75-35-4 107-06-2 156-59-2 156-60-5 79-01-6 75-01-4
MCL 200 pg/l 5 pg/l 7 pgl/l 5 pg/l 70 pg/l 100 pg/l 5 pal/l 2 pgl/l
Well ID Sample Name Sample Sample
Type Date

00BW14 14MLWO0623N00BW14 N 6/23/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U

00BW14 14MLW1001NOOBW14 N 10/1/2014 0.20U 0.20U 0.20 UJ 0.20U 0.20U 0.20U 0.20U 0.20 UJ
00BW15 14MLWO0625N00BW15 N 6/25/2014 0.20U 0.20U 0.20U 0.20U 0.31 0.20U 1.86 0.20U
00BW15 14MLW1004NO0OBW15 N 10/4/2014 0.20U 0.20U 0.20U 0.20U 0.25 0.20U 1.74 0.20U
00BW16 14MLWO0624N00BW16 N 6/24/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
00BW16 14MLW1005N00BW16 N 10/5/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
01BWO01 14MLW0622N01BWO01 N 6/23/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U

01BWO01 14MLWO0930N01BWO01 N 9/30/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20 UJ
02BWO01 14MLWO0626N02BWO01 N 6/26/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 12.0 0.20U
02BWO01 14MLWO0929N02BWO01 N 9/29/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 10.8 0.20U
02BWO01 14MLW0929D02BWO01 FD 9/29/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 11.2 0.20U
02BWO02 14MLWO0623N02BW02 N 6/23/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U

02BWO02 14MLW1001N02BWO02 N 10/1/2014 0.20U 0.20U 0.20 UJ 0.20U 0.20U 0.20U 0.20U 0.20 UJ
04BWO01 14MLW062204BW01 N 6/22/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
04BWO01 14MLWO0928N04BWO01 N 9/28/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
04BW04 14MLWO0622N04BW04 N 6/22/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.45 0.20U
04BW04 14MLWO0928N04BW04 N 9/28/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.45 0.20U
04BWO05 14MLWO0622N04BWO05 N 6/22/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 1.70 0.20U
04BWO05 14MLWO0928N04BWO05 N 9/28/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 1.44 0.20U
04BWO06 14MLWO0622N04BWO06 N 6/22/2014 0.20U 0.20U 0.20U 0.20U 2.77 0.20U 12.7 0.20U
04BWO06 14MLWO0928N04BWO06 N 9/28/2014 0.20U 0.20U 0.20U 0.20U 2.64 0.20U 114 0.20U
04BWO07 14MLWO0622N04BWO07 N 6/22/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
04BWO07 14MLWO0929N04BWO7 N 9/29/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
04BWO09 14MLWO0622N04BWO09 N 6/22/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 251 0.20U
04BWO09 14MLWO0929N04BWO09 N 9/29/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 27.5 0.20U
04CwWO01 14MLWO0622N04CW01 N 6/22/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.48 0.20U
04CwWO01 14MLW0622D04CW01 FD 6/22/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.46 0.20U
04CwWO01 14MLW0928N04CW01 N 9/28/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.62 0.20U
04CW02 14MLWO0622N04CW02 N 6/22/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
04CW02 14MLW0928N04CW02 N 9/28/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
04CWO03 14MLWO0622N04CW03 N 6/22/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 2.47 0.20U
04CWO03 14MLW0928N04CW03 N 9/28/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 251 0.20U

App. p. 67



Analyte Name | 1,1,1-TCA | 1,1-DCA | 1,1-DCE 1,2-DCA cis-1,2-DCE trans-1,2-DCE TCE vC
CAS RN 71-55-6 75-34-3 75-35-4 107-06-2 156-59-2 156-60-5 79-01-6 75-01-4
MCL 200 pg/l 5 pg/l 7 pgl/l 5 pg/l 70 pg/l 100 pg/l 5 pal/l 2 pgl/l
Well ID Sample Name Sample Sample
Type Date

04CW04 14MLWO0622N04CW04 N 6/22/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.43 0.20U
04CW04 14MLWO0929N04CW04 N 9/29/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.41 0.20U
04CWO05 14MLWO0627N04CW05 N 6/27/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 2.77 0.20U
04CWO05 14MLWO0929N04CW05 N 9/29/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 2.69 0.20U
04CWO07 14MLWO0626N04CWO7A N 6/26/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 4.83 0.20U
04CWO07 14MLWO0626N04CWO07B N 6/26/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 5.73 0.20U
04CWO07 14MLWO0929N04CWO7A N 9/29/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 5.22 0.20U
04CWO07 14MLWO0929N04CWO07B N 9/29/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 5.60 0.20U
04CWO08 14MLW0622N04CW08 N 6/22/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
04CWO08 14MLW0929N04CW08 N 9/29/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
12BW01 14MLWO0622N12BWO01 N 6/22/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
12BW01 14MLWO0929N12BWO01 N 9/29/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
12BW02 14MLWO0627N12BW02 N 6/27/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 6.88 J+ 0.20U
12BW02 14MLW0627D12BW02 FD 6/27/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 8.55 0.20U
12BW02 14MLWO0929N12BWO02 N 9/29/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 7.72 0.20U
12BW03 14MLWO0627N12BWO03A N 6/27/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.94 0.20U
12BW03 14MLWO0627N12BWO03B N 6/27/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.88 0.20U
12BW03 14MLWO0929N12BWO03A N 9/29/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.90 0.20U
12BW03 14MLW0929D12BWO03A FD 9/29/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.75 0.20U
12BW03 14MLWO0929N12BWO03B N 9/29/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.59 0.20U
12BW04 14MLWO0622N12BWO04A N 6/22/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 17.4 0.20U
12BW04 14MLWO0622N12BW04B N 6/22/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 17.5 0.20U
12BW04 14MLWO0929N12BWO04A N 9/29/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 18.8 0.20U
12BW04 14MLWO0929N12BW04B N 9/29/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 17.8 0.20U
12BW05 14MLWO0622N12BWO05 N 6/22/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 88.2 J- 0.20U
12BW05 14MLWO0929N12BWO05 N 9/29/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 87.2 0.20U
12BW06 14MLWO0627N12BWO06 N 6/27/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 5.96 0.20U
12BW06 14MLWO0929N12BWO06 N 9/29/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 5.08 0.20U
12BWO07 14MLWO0622N12BWO07 N 6/22/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 60.1 J- 0.20U
12BWO07 14MLWO0929N12BWO7 N 9/29/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 64.6 0.20U
12BW08 14MLWO0627N12BWO08 N 6/27/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 9.56 0.20U
12BW08 14MLWO0929N12BWO08 N 9/29/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 8.28 0.20U
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Analyte Name | 1,1,1-TCA | 1,1-DCA | 1,1-DCE 1,2-DCA cis-1,2-DCE trans-1,2-DCE TCE vC
CAS RN 71-55-6 75-34-3 75-35-4 107-06-2 156-59-2 156-60-5 79-01-6 75-01-4
MCL 200 pg/l 5 pg/l 7 pgl/l 5 pg/l 70 pg/l 100 pg/l 5 pal/l 2 pgl/l
Well ID Sample Name Sample Sample
Type Date

12Cwo01 14MLWO0627N12CW01 N 6/27/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 3.54 0.20U
12Cwo01 14MLW0627D12CWO01 FD 6/27/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 3.52 0.20U
12Cwo01 14MLWO0929N12CW01 N 9/29/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 3.26 0.20U
12Cwo02 14MLWO0627N12CW02 N 6/27/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.11J 0.20U
12Cwo02 14MLWO0929N12CW02 N 9/29/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.29 0.20U
12Cw03 14MLWO0622N12CW03 N 6/22/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.32 0.20U
12Cw03 14MLWO0929N12CW03 N 9/29/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.30 0.20U
12Cwo04 14MLWO0622N12CW04 N 6/22/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.51 0.20U
12Cwo04 14MLWO0929N12CW04 N 9/29/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.70 0.20U
12CWO05 14MLWO0627N12CW05 N 6/27/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.93 0.20U
12CW05 14MLWO0929N12CW05 N 9/29/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.67 0.20U
12EX01 14MLWO0622N12EX01 N 6/22/2014 0.20U 0.20U 0.20U 0.20U 0.59 0.20U 4.65 0.20U
12EXO01 14MLWO0929N12EX01 N 9/29/2014 0.20U 0.20U 0.20U 0.20U 0.45 0.20U 3.45 0.20U
12EX02 14MLWO0627N12EX02 N 6/27/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 5.03 0.20U
12EX02 14MLWO0929N12EX02 N 9/29/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 4.24 0.20U
14BW01 14MLWO0626N14BWO01 N 6/26/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 46.2 0.20U
14BWO01 14MLWO0929N14BWO01 N 9/29/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 47.2 0.20U
14BW02 14MLWO0626N14BW02 N 6/26/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 20.5 0.20U
14BW02 14MLWO0929N14BWO02 N 9/29/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 18.3 0.20U
14BW03 14MLWO0622N14BW03 N 6/22/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 12.2 0.20U
14BW03 14MLWO0929N14BWO03 N 9/29/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 10.8 0.20U
14EX03 14MLWO0626N14EX03 N 6/26/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 45.0 0.20U
14EX03 14MLWO0929N14EX03 N 9/29/2014 0.20U 0.20U 0.20U 0.20U 0.20 0.20U 39.1 0.20U
14EX04 14MLWO0626N14EX04 N 6/26/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 134 0.20U
14EX04 14MLWO0626D14EX04 FD 6/26/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 141 0.20U
14EX04 14MLWO0929N14EX04 N 9/29/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 17.8 0.20U
14EX05 14MLWO0622N14EX05 N 6/22/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 5.98 0.20U
14EX05 14MLWO0929N14EX05 N 9/29/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 5.47 0.20U
14EX05 14MLWO0929D14EX05 FD 9/29/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 5.53 0.20U
91BW02 14MLWO0624N91BWO02 N 6/24/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
91BW02 14MLW0624D91BW02 FD 6/24/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
91BW02 14MLWO0930N91BWO02 N 9/30/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
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Analyte Name | 1,1,1-TCA | 1,1-DCA | 1,1-DCE 1,2-DCA cis-1,2-DCE trans-1,2-DCE TCE vC
CAS RN 71-55-6 75-34-3 75-35-4 107-06-2 156-59-2 156-60-5 79-01-6 75-01-4
MCL 200 pg/l 5 pg/l 7 pgl/l 5 pg/l 70 pg/l 100 pg/l 5 pal/l 2 pgl/l
Well ID Sample Name Sample Sample
Type Date

91BWO03 14MLWO0625N91BW03 N 6/25/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 31.0 0.20U
91BWO03 14MLW0625D91BW03 FD 6/25/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 30.3 0.20U
91BWO03 14MLW1004N91BWO03 N 10/4/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 32.3 0.20U
91BWO04 14MLWO0625N91BW04 N 6/25/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.21 0.20U
91BWO04 14MLW1004N91BWO04 N 10/4/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.18J 0.20U
91BWO04 14MLW1004D91BW04 FD 10/4/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.19J 0.20U
92BWO01 14MLWO0625N92BWO01 N 6/25/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 17.8 0.20U
92BWO01 14MLW1004N92BWO01 N 10/4/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 21.2 0.20U
92BW02 14MLWO0625N92BW02 N 6/25/2014 0.20U 0.20U 0.20U 0.20U 0.70 0.20U 6.69 0.20U
92BW02 14MLW1004N92BWO02 N 10/4/2014 0.20U 0.20U 0.20U 0.20U 0.86 0.20U 7.70 0.20U
99AWO01 14MLWO0625N99AWO01 N 6/25/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.70 0.20U
99AWO01 14MLW1004N99AWO01 N 10/4/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 1.10 0.20U
99AW04 14MLWO0627N99AWO04 N 6/27/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
99AW04 14MLW1005N99AW04 N 10/5/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
99AW09 14MLWO0626N99AW09 N 6/26/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 1.71 0.20U
99AW09 14MLW1005N99AW09 N 10/5/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 1.94 0.20U
99BWO01 14MLWO0625N99BWO01 N 6/25/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 32.6 0.20U
99BWO01 14MLW1004N99BWO01 N 10/4/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 32.2 0.20U
99BW09 14MLWO0626N99BW09 N 6/26/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U

99BW09 14MLW1001N99BWO09 N 10/1/2014 0.20U 0.20U 0.20 UJ 0.20U 0.20U 0.20U 0.20U 0.20 UJ
99BW10 14MLWO0626N99BW10 N 6/26/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 12.8 0.20U
99BW10 14MLW0626D99BW10 FD 6/26/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 12.8 0.20U
99BW10 14MLW1005N99BW10 N 10/5/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 12.6 0.20U
99BW11 14MLWO0627N99BW11 N 6/27/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
99BW11 14MLW1005N99BW11 N 10/5/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
99BW12 14MLWO0624N99BW12 N 6/24/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.28 0.20U

99BW12 14MLW1001N99BW12 N 10/1/2014 0.20U 0.20U 0.20 UJ 0.20U 0.20U 0.20U 0.29 0.20 UJ
99BW12 14MLW1005N99BW12 N 10/5/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.38 0.20U
99BW12 14MLW1005D99BW12 FD 10/5/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.32 0.20U
99BW14 14MLWO0625N99BW14 N 6/25/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U

99BW14 14MLW1001N99BW14 N 10/1/2014 0.20U 0.20U 0.20 UJ 0.20U 0.20U 0.20U 0.20U 0.20 UJ
99BW15 14MLWO0623N99BW15 N 6/23/2014 0.20U 0.20U 0.20U 0.20U 1.58 0.20U 6.75 0.20U
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Analyte Name | 1,1,1-TCA | 1,1-DCA | 1,1-DCE 1,2-DCA cis-1,2-DCE trans-1,2-DCE TCE VC
CAS RN 71-55-6 75-34-3 75-35-4 107-06-2 156-59-2 156-60-5 79-01-6 75-01-4
MCL 200 pg/l 5 pg/l 7 pgl/l 5 pg/l 70 pg/l 100 pg/l 5 pal/l 2 pgl/l
Well ID Sample Name Sample Sample
Type Date

99BW15 14MLW1001N99BW15 N 10/1/2014 0.20U 0.20U 0.20 UJ 0.20U 1.62 0.20U 6.77 0.20 UJ
99BW16 14MLWO0623N99BW16 N 6/23/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 1.65 0.20U
99BW16 14MLW1003N99BW16 N 10/3/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 1.84 0.20U
99BW18 14MLWO0626N99BW18 N 6/26/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 7.19 0.20U
99BW18 14MLW1005N99BW18 N 10/5/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 8.28 0.20U
Whole House Filters at Private Wells
WP-119 (Influent) | 14MLWO1AWP119 N 11/19/2013 | 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 3.99 0.20U
WP-119 (Mid) 14MLWO01BWP119 N 11/19/2013 | 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
WP-119 (Effluent) | 14MLWO1CWP119 N 11/19/2013 | 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
WP-119 (Influent) | 14MLWO2AWP119 N 2/20/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 3.95 0.20U
WP-119 (Mid) 14MLWO02BWP119 N 2/20/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
WP-119 (Effluent) | 14MLWO02CWP119 N 2/20/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
WP-119 (Influent) | 14MLWO0624NWP119A N 6/24/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 4.25 0.20U
WP-119 (Mid) 14MLWO0624NWP119B N 6/24/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
WP-119 (Effluent) | 14MLWO0624NWP119C N 6/24/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
WP-121 (Influent) | 14MLWO1AWP121 N 11/19/2013 | 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 4.02 0.20U
WP-121 (Mid) 14MLWO01BWP121 N 11/19/2013 | 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
WP-121 (Effluent) | 14MLWO01CWP121 N 11/19/2013 | 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
WP-121 (Influent) | 14MLWO2AWP121 N 2/20/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 3.47 0.20U
WP-121 (Mid) 14MLWO02BWP121 N 2/20/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
WP-121 (Effluent) | 14MLWO02CWP121 N 2/20/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
WP-121 (Effluent) | 14MLW22CWP121 FD 2/20/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
WP-121 (Influent) | 14MLWO0624NWP121A1 N 6/24/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 4.89 0.20U
WP-121 (Mid) 14MLWO0624NWP121B1 N 6/24/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
WP-121 (Effluent) | 14MLWO0624NWP121C1 N 6/24/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
WP-121 (Influent) | 14MLW1002NWP121A1 N 10/2/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 4.67 0.20U
WP-121 (Mid) 14MLW1002NWP121B1 N 10/2/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
WP-121 (Effluent) | 14MLW1002NWP121C1 N 10/2/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
WP-123 14MLWO001WP123 N 11/19/2013 | 0.20U 0.20U 0.20U 0.20U 0.29 0.20U 2.81 0.20U
WP-123 14MLW201WP123 FD 11/19/2013 | 0.20U 0.20U 0.20U 0.20U 0.25 0.20U 2.76 0.20U
WP-123 14MLWO002WP123 N 2/20/2014 0.20U 0.20U 0.20U 0.20U 0.34 0.20U 2.28 0.20U
WP-123 14MLW202WP123 FD 2/20/2014 0.20U 0.20U 0.20U 0.20U 0.33 0.20U 2.19 0.20U
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Analyte Name | 1,1,1-TCA | 1,1-DCA | 1,1-DCE 1,2-DCA cis-1,2-DCE trans-1,2-DCE TCE vC
CAS RN 71-55-6 75-34-3 75-35-4 107-06-2 156-59-2 156-60-5 79-01-6 75-01-4
MCL 200 pg/l 5 pg/l 7 pgl/l 5 pg/l 70 pg/l 100 pg/l 5 pal/l 2 pgl/l
Well ID Sample Name Sample Sample
Type Date
WP-123 14MLWO0623NWP123 N 6/23/2014 0.20U 0.20U 0.20U 0.20U 0.15J 0.20U 3.82 0.20U
WP-123 (Influent) | 14MLW1002NWP123A1 N 10/2/2014 0.20U 0.20U 0.20U 0.20U 0.18J 0.20U 3.71 0.20 UJ
WP-123 (Mid) 14MLW1002NWP123B1 N 10/2/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20 UJ
WP-123 (Effluent) | 14MLW1002NWP123C1 N 10/2/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20 UJ
WP-124 (Influent) | 14MLWO1AWP124 N 11/19/2013 | 0.20U 0.20U 0.20U 0.20U 0.95 0.20U 4.32 0.20U
WP-124 (Mid) 14MLWO01BWP124 N 11/19/2013 | 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
WP-124 (Effluent) | 14MLWO01CWP124 N 11/19/2013 | 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
WP-124 (Influent) | 14MLWO02AWP124 N 2/20/2014 0.20U 0.20U 0.20U 0.20U 0.86 0.20U 3.72 0.20U
WP-124 (Mid) 14MLWO02BWP124 N 2/20/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
WP-124 (Effluent) | 14MLWO02CWP124 N 2/20/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
WP-124 (Effluent) | 14MLW22CWP124 FD 2/20/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
WP-124 14MLWO0623NWP124 N 6/23/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
WP-124 (Influent) | 14MLW1002NWP124A1 N 10/2/2014 0.20U 0.20U 0.20U 0.20U 0.77 0.20U 3.48 0.20 UJ
WP-124 (Mid) 14MLW1002NWP124B1 N 10/2/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20 UJ
WP-124 (Effluent) | 14MLW1002NWP124C1 N 10/2/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20 UJ
WP-129 (Influent) | 14MLWO1AWP129 N 11/19/2013 | 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 2.99 0.20U
WP-129 (Mid) 14MLWO01BWP129 N 11/19/2013 | 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
WP-129 (Effluent) | 14MLWO1CWP129 N 11/19/2013 | 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
WP-129 (Influent) | 14MLWO2AWP129 N 2/21/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 2.76 0.20U
WP-129 (Mid) 14MLWO02BWP129 N 2/21/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
WP-129 (Effluent) | 14MLWO02CWP129 N 2/21/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
WP-129 (Influent) | 14MLWO0625NWP129A1 N 6/25/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 211 0.20U
WP-129 (Mid) 14MLWO0625NWP129B1 N 6/25/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
WP-129 (Effluent) | 14MLWO0625NWP129C1 N 6/25/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
WP-129 (Influent) | 14MLW1002NWP129A1 N 10/2/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 1.41 0.20U
WP-129 (Mid) 14MLW1002NWP129B1 N 10/2/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
WP-129 (Effluent) | 14MLW1002NWP129C1 N 10/2/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
WP-129 (Effluent) | 14MLW1002DWP129C1 FD 10/2/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
WP-14 (Influent) 14MLWO1AWP14 N 11/18/2013 | 0.20U 0.20U 0.20U 0.20U 0.87 0.20U 3.89 0.20U
WP-14 (Mid) 14MLWO01BWP14 N 11/18/2013 | 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
WP-14 (Effluent) 14MLWO01CWP14 N 11/18/2013 | 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
WP-14 (Influent) 14MLWO02AWP14 N 2/19/2014 0.20U 0.20U 0.20U 0.20U 0.92 0.20U 3.75 0.20U
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Analyte Name | 1,1,1-TCA | 1,1-DCA | 1,1-DCE 1,2-DCA cis-1,2-DCE trans-1,2-DCE TCE vC
CAS RN 71-55-6 75-34-3 75-35-4 107-06-2 156-59-2 156-60-5 79-01-6 75-01-4
MCL 200 pg/l 5 pg/l 7 pgl/l 5 pg/l 70 pg/l 100 pg/l 5 pal/l 2 pgl/l
Well ID Sample Name Sample Sample
Type Date

WP-14 (Mid) 14MLWO02BWP14 N 2/19/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
WP-14 (Effluent) 14MLWO02CWP14 N 2/19/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
WP-14 (Influent) 14MLWO519NWP14A1 N 5/19/2014 0.20U 0.20U 0.20U 0.20U 1.06 0.20U 3.89 0.20U
WP-14 (Mid) 14MLWO0519NWP14B1 N 5/19/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
WP-14 (Effluent) 14MLWO0519NWP14C1 N 5/19/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
WP-14 (Effluent) 14MLWO0519DWP14C1 FD 5/19/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
WP-14 (Mid) 14MLWO0521NWP14B2 N 5/21/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
WP-14 (Effluent) 14MLWO0521NWP14C2 N 5/21/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
WP-14 (Effluent) 14MLWO0521DWP14C2 FD 5/21/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
WP-14 (Influent) 14MLW1003NWP14A1 N 10/3/2014 0.20U 0.20U 0.20U 0.20U 1.03 0.20U 3.81 0.20U
WP-70 (Influent) 14MLWO1AWP70 N 11/19/2013 | 0.20U 0.20U 0.20U 0.20U 0.18J 0.20U 3.83 0.20U
WP-70 (Mid) 14MLWO01BWP70 N 11/19/2013 | 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
WP-70 (Effluent) 14MLWO1CWP70 N 11/19/2013 | 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
WP-70 (Influent) 14MLWO02AWP70 N 2/20/2014 0.20U 0.20U 0.20U 0.20U 0.20 0.20U 3.58 0.20U
WP-70 (Mid) 14MLWO02BWP70 N 2/20/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
WP-70 (Effluent) 14MLWO02CWP70 N 2/20/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
WP-70 (Influent) 14MLWO0519NWP70A1 N 5/19/2014 0.20U 0.20U 0.20U 0.20U 0.23 0.20U 2.81 0.20U
WP-70 (Mid) 14MLWO0519NWP70B1 N 5/19/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
WP-70 (Effluent) 14MLWO0519NWP70C1 N 5/19/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
WP-70 (Mid) 14MLWO0521NWP70B2 N 5/21/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
WP-70 (Effluent) 14MLWO0521NWP70C2 N 5/21/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U

WP-70 (Influent) 14MLW1002NWP70A2 N 10/2/2014 0.20U 0.20U 0.20U 0.20U 0.19J 0.20U 411 0.20 UJ

WP-70 (Influent) 14MLW1002DWP70A2 FD 10/2/2014 0.20U 0.20U 0.20U 0.20U 0.22 0.20U 4.35 0.20 UJ
WP-83 (Influent) 14MLWO1AWPS83 N 11/18/2013 | 0.20U 0.20U 0.20U 0.20U 0.29 0.20U 1.57 0.20U
WP-83 (Mid) 14MLWO01BWP83 N 11/18/2013 | 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
WP-83 (Effluent) 14MLWO01CWP83 N 11/18/2013 | 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
WP-83 (Effluent) 14MLW21CWP83 FD 11/18/2013 | 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
WP-83 (Influent) 14MLWO02AWP83 N 2/19/2014 0.20U 0.20U 0.20U 0.20U 0.29 0.20U 1.34 0.20U
WP-83 (Mid) 14MLWO02BWP83 N 2/19/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
WP-83 (Effluent) 14MLWO02CWP83 N 2/19/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
WP-83 (Effluent) 14MLW22CWP83 FD 2/19/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
WP-83 (Influent) 14MLWO0519NWP83A1 N 5/19/2014 0.20U 0.20U 0.20U 0.20U 0.23 0.20U 1.94 0.20U
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Analyte Name | 1,1,1-TCA | 1,1-DCA | 1,1-DCE 1,2-DCA cis-1,2-DCE trans-1,2-DCE TCE VC
CAS RN 71-55-6 75-34-3 75-35-4 107-06-2 156-59-2 156-60-5 79-01-6 75-01-4
MCL 200 pg/l 5 pg/l 7 pgl/l 5 pg/l 70 pg/l 100 pg/l 5 pal/l 2 pgl/l
Well ID Sample Name Sample Sample
Type Date
WP-83 (Mid) 14MLWO0519NWP83B1 N 5/19/2014 0.20U 0.20U 0.20U 0.20U 0.17J 0.20U 0.20U 0.20U
WP-83 (Effluent) 14MLWO0519NWP83C1 N 5/19/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
WP-83 (Mid) 14MLWO0521NWP83B2 N 5/21/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
WP-83 (Effluent) 14MLWO0521NWP83C2 N 5/21/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
WP-83 (Influent) 14MLW1003NWP83A1 N 10/3/2014 0.20U 0.20U 0.20U 0.20U 0.30 0.20U 1.07 0.20U
WP-86 (Influent) 14MLWO1AWP86 N 11/18/2013 | 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 2.64 0.20U
WP-86 (Mid) 14MLWO01BWP86 N 11/18/2013 | 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
WP-86 (Effluent) 14MLWO01CWP86 N 11/18/2013 | 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
WP-86 (Influent) 14MLWO02AWP86 N 2/19/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 3.17 0.20U
WP-86 (Mid) 14MLW02BWP86 N 2/19/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
WP-86 (Effluent) 14MLW02CWP86 N 2/19/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
WP-86 (Influent) 14MLWO0519NWP86A1 N 5/19/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 1.35 0.20U
WP-86 (Mid) 14MLWO0519NWP86B1 N 5/19/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
WP-86 (Effluent) 14MLWO0519NWP86C1 N 5/19/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
WP-86 (Mid) 14MLWO0521NWP86B2 N 5/21/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
WP-86 (Effluent) 14MLWO0521NWP86C2 N 5/21/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
WP-86 (Influent) 14MLW1003NWP86A1 N 10/3/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 2.02 0.20U
Private Wells
WP-03 14MLWO0626NWPO03 N 6/26/2014 0.20U 0.20U 0.20U 0.20U 0.24 0.20U 1.09 0.20U
WP-03 14MLW0626DWP03 FD 6/26/2014 0.20U 0.20U 0.20U 0.20U 0.31 0.20U 1.16 0.20U
WP-04 14MLWO0626NWP04 N 6/26/2014 0.20U 0.20U 0.20U 0.20U 1.52 0.20U 4.83 0.20U
WP-04 14MLW1002NWP04 N 10/2/2014 0.20U 0.20U 0.20U 0.20U 1.40 0.20U 4.89 0.20 UJ
WP-04 14MLW1002DWP04 FD 10/2/2014 0.20U 0.20U 0.20U 0.20U 1.56 0.20U 4.32 0.20 UJ
WP-09 14MLWO0624NWP09 N 6/24/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
WP-10 14MLWO0626NWP10 N 6/26/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
WP-105 14MLWO0625NWP105 N 6/25/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.35 0.20U
WP-111 14MLWO0625NWP111 N 6/25/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.30 0.20U
WP-116 14MLWO0623NWP116 N 6/23/2014 0.20U 0.20U 0.20U 0.20U 0.40 0.20U 1.70 0.20U
WP-116 14MLWO0623DWP116 FD 6/23/2014 0.20U 0.20U 0.20U 0.20U 0.36 0.20U 1.53 0.20U
WP-118 14MLWO0623NWP118 N 6/23/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 1.24 0.20U
WP-120 14MLWO0625NWP120 N 6/25/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.42 0.20U
WP-122 14MLWO0625NWP122 N 6/25/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.54 0.20U
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Analyte Name | 1,1,1-TCA | 1,1-DCA | 1,1-DCE 1,2-DCA cis-1,2-DCE trans-1,2-DCE TCE vC
CAS RN 71-55-6 75-34-3 75-35-4 107-06-2 156-59-2 156-60-5 79-01-6 75-01-4
MCL 200 pg/l 5 pg/l 7 pgl/l 5 pg/l 70 pg/l 100 pg/l 5 pal/l 2 pgl/l
Well ID Sample Name Sample Sample
Type Date

WP-125 14MLWO001WP125 N 11/19/2013 | 0.20U 0.20U 0.20U 0.20U 0.72 0.20U 3.48 0.20U
WP-125 14MLWO002WP125 N 2/20/2014 0.20U 0.20U 0.20U 0.20U 0.70 0.20U 3.44 0.20U
WP-125 14MLWO0623NWP125 N 6/23/2014 0.20U 0.20U 0.20U 0.20U 0.62 0.20U 3.12 0.20U
WP-125 14MLW1002NWP125 N 10/2/2014 0.20U 0.20U 0.20U 0.20U 0.68 0.20U 3.42 0.20 UJ
WP-126 14MLWO0623NWP126 N 6/23/2014 0.20U 0.20U 0.20U 0.20U 0.23 0.20U 1.06 0.20U
WP-127 14MLWO0625NWP127 N 6/25/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.72 0.20U
WP-127 14MLWO0625DWP127 FD 6/25/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.70 0.20U
WP-128 14MLWO0625NWP128 N 6/25/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.26 0.20U
WP-130 14MLWO0625NWP130 N 6/25/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.17J 0.20U
WP-131 14MLWO001WP131 N 11/19/2013 | 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.88 0.20U
WP-131 14MLWO002WP131 N 2/20/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.80 0.20U
WP-131 14MLWO0625NWP131 N 6/25/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 2.42 0.20U
WP-131 14MLW1003NWP131 N 10/3/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 1.95 0.20U
WP-136 14MLWO0626NWP136 N 6/26/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 1.38 0.20U
WP-138 14MLWO0626NWP138 N 6/26/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.24 0.20U
WP-139 14MLWO0626NWP139 N 6/26/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.77 0.20U
WP-13E 14MLWO0624NWP13E N 6/24/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
WP-143 14MLWO0626NWP143 N 6/26/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.67 0.20U
WP-144 14MLWO0626NWP144 N 6/26/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.38 0.20U
WP-145 14MLWO0626NWP145 N 6/26/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.34 0.20U
WP-145 14MLW0626DWP145 FD 6/26/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.35 0.20U
WP-147 14MLWO0625NWP147 N 6/25/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20 0.20U
WP-148 14MLWO0625NWP148 N 6/25/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.16J 0.20U
WP-149 14MLWO0625NWP149 N 6/25/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
WP-150 14MLWO0625NWP150 N 6/25/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
WP-151 14MLWO0625NWP151 N 6/25/2014 0.20U 0.20U 0.20U 0.20U 0.16 J 0.20U 1.50 0.20U
WP-152 14MLWO0626NWP152 N 6/26/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.21 0.20U
WP-153 14MLWO0626NWP153 N 6/26/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.36 0.20U
WP-154 14MLWO0626NWP154 N 6/26/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.33 0.20U
WP-155 14MLWO0626NWP155 N 6/26/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.26 0.20U
WP-156 14MLWO0623NWP156 N 6/23/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.57 0.20U
WP-156 14MLWO0623DWP156 FD 6/23/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.58 0.20U
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Analyte Name | 1,1,1-TCA | 1,1-DCA | 1,1-DCE 1,2-DCA cis-1,2-DCE trans-1,2-DCE TCE vC
CAS RN 71-55-6 75-34-3 75-35-4 107-06-2 156-59-2 156-60-5 79-01-6 75-01-4
MCL 200 pg/l 5 pg/l 7 pgl/l 5 pg/l 70 pg/l 100 pg/l 5 pal/l 2 pgl/l
Well ID Sample Name Sample Sample
Type Date

WP-164 14MLWO0624NWP164 N 6/24/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.33 0.20U
WP-165 14MLWO0626NWP165 N 6/26/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
WP-167 14MLWO001WP167 N 11/19/2013 | 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 2.29 0.20U
WP-167 14MLWO002WP167 N 2/21/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 1.22 0.20U
WP-167 14MLWO0624NWP167 N 6/24/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 2.53 0.20U
WP-167 14MLW1003NWP167 N 10/3/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 2.30 0.20U
WP-168 14MLWO001WP168 N 11/19/2013 | 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 3.32 0.20U
WP-168 14MLWO002WP168 N 2/21/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 2.12 0.20U
WP-168 14MLWO0624NWP168 N 6/24/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 2.32 0.20U
WP-168 14MLW1003NWP168 N 10/3/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 2.78 0.20U
WP-169 14MLWO0624NWP169 N 6/24/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 1.95 0.20U
WP-172 14MLWO0625NWP172 N 6/25/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.59 0.20U
WP-175 14MLWO0624NWP175 N 6/24/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.38 0.20U
WP-177 14MLWO624NWP177 N 6/24/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
WP-178 14MLWO0623NWP178 N 6/23/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.27 0.20U
WP-179 14MLWO0625NWP179 N 6/25/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
WP-179 14MLWO0625DWP179 FD 6/25/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
WP-180 14MLWO0626NWP180 N 6/26/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
WP-18N 14MLWO0624NWP18N N 6/24/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.27 0.20U
WP-18S 14MLWO0624NWP18S N 6/24/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20 0.20U
WP-25W 14MLWO0623NWP25W N 6/23/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.86 0.20U
WP-27 14MLWO001WP27 N 11/18/2013 | 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
WP-27 14MLWO002WP27 N 2/19/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 1.22 0.20U
WP-27 14MLWO0623NWP27 N 6/23/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 1.39 0.20U
WP-27 14MLW1002NWP27 N 10/2/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 1.33 0.20 UJ
WP-28 14MLWO0623NWP28 N 6/23/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 1.19 0.20U
WP-28 14MLWO0623DWP28 FD 6/23/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 1.13 0.20U
WP-33 14MLWO0625NWP33 N 6/25/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.79 0.20U
WP-45 14MLWO0624NWP45 N 6/24/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.92 0.20U
WP-50 14MLWO0623NWP50 N 6/23/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
WP-52 14MLWO0624NWP52 N 6/24/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.28 0.20U
WP-54 14MLWO0624NWP54 N 6/24/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
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Analyte Name | 1,1,1-TCA | 1,1-DCA | 1,1-DCE 1,2-DCA cis-1,2-DCE trans-1,2-DCE TCE vC
CAS RN 71-55-6 75-34-3 75-35-4 107-06-2 156-59-2 156-60-5 79-01-6 75-01-4
MCL 200 pg/l 5 pg/l 7 pgl/l 5 pg/l 70 pg/l 100 pg/l 5 pal/l 2 pgl/l
Well ID Sample Name Sample Sample
Type Date
WP-57 14MLWO0626NWP57 N 6/26/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.55 0.20U
WP-65 14MLWO0625NWP65 N 6/25/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.43 0.20U
WP-66 14MLWO0623NWP66 N 6/23/2014 0.20U 0.20U 0.20U 0.20U 0.30 0.20U 1.31 0.20U
WP-68 14MLWO0626NWP68 N 6/26/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.43 0.20U
WP-69 14MLWO0626NWP69 N 6/26/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 1.33 0.20U
WP-69 14MLWO0626DWP69 FD 6/26/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 1.47 0.20U
WP-71A 14MLWO0626NWP71A N 6/26/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.17J 0.20U
WP-71B 14MLWO0624NWP71B N 6/24/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.44 0.20U
WP-74 14MLWO0624NWP74 N 6/24/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 1.23 0.20U
WP-82 14MLWO0623NWP82 N 6/23/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
QC Samples
14MLWO0619PEO1 N 6/19/2014 7.58 0.20U 5.72 12.9 4.50 16.4 7.87 11.0
14MLW1118TB0O1 B 11/18/2013 | 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
14MLW1118TB02 B 11/18/2013 | 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
14MLW1119TB03 B 11/19/2013 | 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
14MLW1119TB04 B 11/19/2013 | 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
14MLW0219TB0O1 B 2/19/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
14MLW0220TB02 B 2/20/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
14MLW0221TB03 B 2/21/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
14MLW0519TB0O1 B 5/19/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
14MLW0521TB02 B 5/21/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
14MLWO0521PDTBO1 B 5/21/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
14MLWO0521PDTB02 B 5/21/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
14MLW0622TB09 B 6/22/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
14MLW0623TB05 B 6/23/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
14MLW0624TB10 B 6/24/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
14MLW0624TB01 B 6/24/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
14MLW0624TB06 B 6/24/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
14MLW0625TB11 B 6/25/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
14MLW0625TB02 B 6/25/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
14MLW0626TB13 B 6/26/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
14MLW0626TB12 B 6/26/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
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Analyte Name | 1,1,1-TCA | 1,1-DCA | 1,1-DCE 1,2-DCA cis-1,2-DCE trans-1,2-DCE TCE VC
CAS RN 71-55-6 75-34-3 75-35-4 107-06-2 156-59-2 156-60-5 79-01-6 75-01-4
MCL 200 pg/l 5 pg/l 7 pgl/l 5 pg/l 70 pg/l 100 pg/l 5 pal/l 2 pgl/l
Well ID Sample Name Sample Sample
Type Date

14MLWO0626TB03 B 6/26/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
14MLWO0626TBO7 B 6/26/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
14MLWO0626TB08 B 6/26/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
14MLWO0627TB14 B 6/27/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
14MLWO067TB04 B 6/27/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
14MLW0928TB01 B 9/28/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
14MLWO0929PDTBO01 B 9/29/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
14MLWO0929PDTB02 B 9/29/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
14MLWO0929TB03 B 9/29/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
14MLWO0929TB02 B 9/29/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U

14MLW1001TBO05 B 10/1/2014 0.20U 0.20U 0.20 UJ 0.20U 0.20U 0.20U 0.20U 0.20 UJ

14MLW1002TB06 B 10/2/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20 UJ
14MLW1003TBO7 B 10/3/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
14MLW1004TB08 B 10/4/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
14MLW1005TB09 B 10/5/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U

WP-125 14MLW1002EBWP125 EB 10/2/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20 UJ
WP-125 14MLW302WP125 EB 2/20/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
14MLWOOOFWO01 FB 11/19/2013 | 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
WP-70 14MLWO0519FBMW70 FB 5/19/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
WP-13E 14MLWO0624FBMW13E FB 6/24/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
WP-177 14MLWO0624FBMW177 FB 6/24/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
WP-70 14MLW1002FBMW70 FB 10/2/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20 UJ
04CWO03 14MLWO0929FB0104CWO03 | FB 9/29/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U
WP-70 14MLW402CWP70 FB 2/20/2014 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U

Sample Type:

N -Normal Sample

EB — Equipment blank

TB — Trip Blank
FB — Field Blank

FD — Field Duplicate

J -Estimated

U — Undetected at the stated limit

UJ — Analyzed for but not detected
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U.S. ARMY CORPS of ENGINEERS

m Seattle District
Environmental Engineering and Technology Section,

Technical Services Branch, Engineering Division

4735 East Marginal Way South
Seattle, WA 98134
Tel: 206-764-6792  Fax: 206-764-3706

MEMORANDUM
DATE: August 14, 2014 (revised September 23, 2014)
FROM: Rebecca Weiss — Technical Project Lead, USACE Seattle District
TO: Rod Lobos - Moses Lake RPM, Region 10

SUBJECT: Moses Lake Whole House Filter Efficiency Evaluation

The purpose of this memorandum (memo) is to evaluate results for Siemens AWC-1230 Whole
House Filter (WHF) systems installed in May 2013 at Moses Lake residential wells WP-14, WP-
70, WP-86, and WP-83. This memo evaluates whether the filters worked sufficiently for a year
to protect residents from exposure to trichloroethylene (TCE) greater than the Maximum
Contaminant Level (MCL). In addition, this memo evaluates whether there is sufficient
evidence to support the reduction in filter sampling frequency from quarterly sampling.

More information on the WHF systems can be found within the Work Plan Appendix A —
Granular Activated Carbon Filter Installation, Replacement and Maintenance Plan (GAC Plan
2014). Currently, WHFs are installed at private wells that exceed 3.5 ug/L TCE. As summarized
in the GAC Plan, WHFs will be replaced annually to compensate for performance reduction due
to dissolved solids, iron, biofilm, and adsorption of other organic constituents. Annual change-
out will also protect against buildup of nitrates in the system, which can be transformed to toxic
nitrites under certain conditions. The validity of conclusions stated in this report are limited to
the observed flow and contaminant concentration ranges discussed herein and the assumption
that WHFs will be replaced annually.

Flow rates were calculated using flow meter readings recorded at the time of quarterly sampling
(August 2013, November, 2013, February 2014, and May 2014) and are presented in Table 1.
The annual average flow rates ranged from 242 to 2,196 gallons per day. Detected concentrations
of TCE and cis-1,2-dichloroethene (CIS) collected at the lead sample port (influent) are
summarized in Table 1. Table 2 summarizes the cumulative flow per filter over the year and the
total contaminant mass loading of TCE and CIS to the filters based on influent concentrations.
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Overall, the WHFs are working sufficiently to ensure protection of human health. For example,
WP-14 experienced moderate to high average flow rates and the highest TCE and CIS
concentrations at the lead (influent) sample port. Under these conditions, the WHF was
successful in reducing TCE and CIS to undetected concentrations throughout four quarters of
evaluation. WP-83 experienced the highest flow rate and had moderately high TCE and CIS
influent concentrations. CIS and TCE mass loading over the year for WP-83 was not as great as
for WP-14, although WP-83 did have a detection of CIS from the lag (effluent) sample port
during the fourth quarter of testing. This evidence suggests that the high average flow rate
observed at WP-83 reduced the efficiency of the WHF, but not enough to cause a health concern
because the MCLs for TCE and CIS were not exceeded. The fourth quarter CIS effluent
concentration at WP-83 was 0.17 ug/L (the CIS MCL is 70 ug/L). The majority of flow
experienced at the two residences with higher flow rates (WP-14 and WP-83) occurred between
May and August 2013, which correlates with the summer season and assumed use primarily for
yard and crop irrigation.

Annual WHF replacement for WP-14, WP-70, WP-86, and WP-83 occurred in May 2014, as
summarized in the Work Plan. Four additional residential wells that have WHFs (WP-119 and
WP-121, WP-124 and WP-129) will be replaced by November 2014, subject to the availability
of funds. Additional conclusions on the efficiency of the remaining WHF system wells will be
made after the November 2014 sampling is completed.

The technical team recommends continuing to sample the WHF influent ports quarterly for
WHFs WP-14, WP-70, WP-86 and WP-83 to evaluate seasonal trends. However, the sampling
frequency for the mid and effluent ports can be reduced to annual sampling based on the findings
in this memo.

Results presented in this memo suggest that quarterly sampling of influent ports and annual
sampling of mid and effluent ports for WHFs WP-14, WP-70, WP-86 and WP-83 will be
sufficient to ensure protection of human health based on the current flow rates, TCE
concentrations, and assumption of annual replacement of WHFs.
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Table 1. Moses Lake WHF System Flow Meter Readings and Detected Analytes

well ID Date Event ® Flow IV!eter Quarterly Lead Influent Mid/Effluent
Reading Flow Rate Detect?
(gal) (gal/day) | TCEug/L | CISug/L
8/26/2013 | end of Q1 274,230 2,344 4.69 1.14 N
11/18/2013 | end of Q2 349,070 891 3.89 0.87 N
WP-14 2/19/2014 | end of Q3 395,520 499 3.75 0.92 N
5/19/2014 | end of Q4 481,970 971 3.89 1.06 N
avg flow 1,176 gal/day
481,970 gal/yr
8/26/2013 | end of Q1 21,690 185 4.12 0.12 N
11/18/2013 | end of Q2 41,635 237 3.83 0.18 N
WP-70 2/19/2014 | end of Q3 72,191 329 3.58 0.2 N
5/19/2014 | end of Q4 91,578 218 2.81 0.23 N
avg flow 242 gal/day
91,578 gal/yr
8/26/2013 | end of Q1 117,220 1,002 1.69 <0.20 N
11/18/2013 | end of Q2 153,317 430 2.64 <0.20 N
WP-86 2/19/2014 | end of Q3 173,570 218 3.17 <0.20 N
5/19/2014 | end of Q4 205,811 362 1.35 <0.20 N
avg flow 503 gal/day
205,811 gal/yr
8/26/2013 | end of Q1 549,840 4,699 2.08 0.28 N
11/18/2013 | end of Q2 704,419 1,840 1.57 0.29 N
WP-83 2/19/2014 | end of Q3 755,670 551 1.34 0.29 N
5/19/2014 | end of Q4 906,258 1,692 1.94 0.23 YES
avg flow 2,196 gal/day
906,258 gal/yr
a - Systems were installed in May 2013, which = time 0.
b — Q1 was August 2013, Q2 was November 2013, Q3 was February 2014, Q4 was May 2014
Table 2. Moses Lake WHF System Mass Loading Summary
Timeframe QeimulFiye Cumulative TCE | Cumulative CIS Mid/Effluent
Well ID Total Flow
(gal) Mass (grams) Mass (grams) Detect?
Install through Q1 274,230 4.87 1.18 N
Wp-14 Install through Q2 349,070 5.97 1.43 N
Install through Q3 395,520 6.63 1.59 N
Install through Q4 481,970 7.90 1.94 N
Install through Q1 21,690 0.34 0.01 N
WP-70 Install through Q2 41,635 0.63 0.02 N
Install through Q3 72,191 1.04 0.05 N
Install through Q4 91,578 1.25 0.06 N
Install through Q1 117,220 0.75 0.00 N
WP-86 Install through Q2 153,317 1.11 0.00 N
Install through Q3 173,570 1.35 0.00 N
Install through Q4 205,811 1.52 0.00 N
Install through Q1 549,840 4.33 0.58 N
WpP-83 Install through Q2 704,419 5.25 0.75 N
Install through Q3 755,670 5.51 0.81 N
Install through Q4 906,258 6.61 0.94 YES
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APPENDIX D — TCE Time-Series Graphs
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Private Well WP-124

Private Well WP-125
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APPENDIX E - Laboratory Data Packages (CD only)
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APPENDIX F -Quality Control Summary Report
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1 Introduction

This Quality Control Summary Report (QCSR) presents Stage 2a and Stage 4 data validation results for samples
collected during the November 2013 through September 2014 sampling period. Data validation was performed in
accordance with the Moses Lake Wellfield Groundwater Monitoring and Whole House Filter Program Quality
Assurance Project Plan and Addendum - for Moses Lake Superfund Site, Moses Lake, Washington (QAPP) (USACE,
May 2014), U.S. Department of Defense Quality Systems Manual for Environmental Laboratories, Version 5.0 (DOD
QSM) (DoD, July 2013), and Contract Laboratory Program National Functional Guidelines for Superfund Organic
Methods Data Review (CLPNFG) (USEPA, June 2008). Laboratory Data Consultants, Inc., an independent
subcontractor to the U.S. Army Corps of Engineers, Seattle District (USACE), performed the data validation task.

This QCSR was based on the outcome of the data review and data validation performed on all five laboratory
reports submitted by Analytical Resources, Inc. in Tukwila, WA.

The purpose of this QCSR is to provide the project management and data end-users (1) an overview of data quality
in terms of precision, accuracy, representativeness, comparability, sensitivity, and completeness, (2) specific data
quality anomalies and their effects on data usability, and (3) recommendations to the extent of data usage.

Following the requirements outlined in the QAPP, samples were analyzed with analytical protocols defined in:

e  Measurement of Purgeable Organic Compounds in Water by Capillary Column Gas Chromatography/Mass
Spectrometry (Method 524.3) EPA 815-B-09-009, June 2009.

2 Quality Control Activities

Two thousand nine hundred forty-three (2,943) groundwater samples were collected during the November 2013
through September 2014 sampling events. The samples were analyzed for volatile organic compounds (VOCs). The
sample identification, collection dates, analyses requested/performed, and validation levels and well identification
numbers (IDs) are presented in the DVR attachments.

All sample results were subjected to Stage 2a data validation, which consists of an evaluation of quality control
(QC) summary results for sample holding times, surrogates, matrix spike/matrix spike duplicates (MS/MSD),
laboratory control sample/laboratory control sample duplicates (LCS/LCSD), method blanks, trip blanks, field
blanks, equipment blanks, and field duplicate samples.

A Stage 4 evaluation of the quality control (QC) summary forms as well as initial and continuing calibrations and
the raw data was performed on 10 percent (overall) of VOCs by EPA Test Method 524.3 to confirm sample
guantitation and identification.

Based on the data review, the chain-of-custody (COC) forms and sample receipt forms submitted in the analytical
reports were clear and complete in all cases. Cooler temperatures were within the 4+2°C criteria.

3 Data Quality Assessment

Based on the outcomes of the data validation, the following sections evaluate if the quality of the data collected
during this sampling event achieves the data quality objectives (DQOs) specified in the QAPP. Data quality was
determined based on various quality measures commonly referred to as data quality indicators (DQls) - precision,
accuracy/bias, representativeness, comparability, completeness and sensitivity (quantitation limits).

3.1 Data Quality Indicators

Data quality indicators are defined in the following sections. Quality control (QC) parameters evaluated in the data
review/validation and the corresponding DQIs are presented as attachments to the DVRs. Definitions of the data
quality indicators are provided as follows:

3.1.1 Precision
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Precision is defined as the degree of mutual agreement among independent measurements as the result of
repeated application of the same process under similar conditions. Analytical precision is evaluated via the relative
percent difference (RPD) values of matrix spike/matrix spike duplicate (MS/MSD) and laboratory control sample/
laboratory control sample duplicate (LCS/LCSD). The RPD values of field duplicate analyses represent the combined
precision of sample collection and analysis procedures, as well as sample heterogeneity.

3.1.2  Accuracy

Accuracy is a statistical measurement of correctness and includes components of random and systematic errors. It
is quantified as the degree of agreement between a measurement with a known reference. Analytical accuracy is
evaluated via the percent recovery (%R) values of initial and continuing calibration (percent difference [%D] or
percent drift [%Df]), internal standards, surrogate spikes, MS/MSD, LCS/LCSD, in conjunction with method blank,
trip blank, and field blank results. Results of blanks assist in identifying the type and magnitude of effects
contributed to the system error introduced via field and/or laboratory procedures.

3.1.3  Representativeness

Representativeness is the level of confidence that the analytical data reflects the actual field condition.
Representativeness is ensured by maintaining sample integrity during collection, preparation, and analysis. The
evaluation of associated method, trip, and field blanks also assists in identifying artifacts that may skew the
representativeness of the samples.

3.14 Comparability

Comparability is the confidence with which one data set can be compared to another data set. Using standard
methods throughout the data generation processes ensures the comparability of data generated in separate
sampling days or events.

3.1.5 Completeness

Completeness is a measure of the amount of valid data obtained from a measurement system compared to the
amount that was expected to be obtained under normal conditions. Data is complete and valid if it meets all
acceptance criteria including accuracy, precision, and any other criteria specified by the particular analytical
method being used. Four calculations of completeness are specified in the project QAPP.

Contract compliance completeness falling below the target level may result in the issuance of a corrective action
request for the project laboratory. Contract compliance failures are usually the result of lack of corrective action.
The impact of contract compliance deficiencies varies with the specific correction action failure and is be
determined during the data usability assessment.

Contract Completeness = # contract compliant resultsx100%

# results reported

Analytical completeness is used to assess the laboratories ability to generate high quality data. This may be a
reflection of contract compliance or other issues and requires detail assessment of the cause for qualification
during data usability assessment.

Analytical Completeness = # unqualified results X 100%

# results reported

(Estimated results are considered as useable for project decision making.)

Technical completeness is a measure which reflects the laboratories ability to produce usable results. The impact
of failure to meet this goal will results in serious impacts to data usability (rejected results) and may result in
termination of the contract.

Technical Completeness = _# useable resultst X 100%

# results revorted
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Field sampling completeness reflects whether the samples planned for collection were actually acquired.

Field Sampling Completeness = # samples collected X 100%

# samples planned

The minimum goals for completeness are as follows: 1) Contract = 100%, 2) Analytical = 90% or greater, 3)
Technical = 90% or greater and 4) Field = 100%. The goal for holding times is 100%. Estimated results are treated as
usable results for technical completeness. These are considered minimum goals.

3.1.6  Sensitivity

Sensitivity depicts the level of ability an analytical system (i.e., sample preparation and instrumental analysis) of
detecting a target component in a given sample matrix with a defined level of confidence. Factors affecting the
sensitivity of an analytical system include: analytical system background (e.g., laboratory artifact or method blank
contamination), sample matrix (e.g., mass spectrometry ion ratio change, co-elution of peaks, or baseline
elevation), instrument instability, and field procedures (including sample transport).

To evaluate if the analytical sensitivity achieved the project expectation, sample-specific project quantitation limits
(PQLs) were compared against the reporting limit (RL) goals set forth in the QAPP. In addition, sample results were
compared to detections of target analytes in method blanks, and trip blanks to identify potential effects of
laboratory background and field procedures on sensitivity.

3.2 Data Quality Indicator Evaluation

The following subsections present an evaluation of the data. The assessment is intended to reconcile the existing
data quality with the project DQOs. Assessment is presented herein in terms of the data quality indicators. The
qualified data are presented in the DVR attachments.

DQls for VOC data met the project goals with the following exceptions:
Precision — The following outliers represent potential precision outliers.

e  Three MS/MSD pairs exceeded the RPD acceptance criteria for 1,1-dichloroethene, 1,2-dichloroethane,
cis-1,2-dichloroethene, trans-1,2-dichloroethene and trichloroethene. The trichloroethene results in
sample 14MLWO0627N12BWO02 was qualified as estimated (J+) for detects due to MS/MSD RPD above
acceptance limits. No Data were qualified when the associated results were non-detected. (See May/June
2014 DVR.)

MS/MSD outlier reports can be found in the DVR attachments.
Accuracy/Bias — The following QC outliers indicate potential bias of VOC data:

e One MS/MSD pair exceeded the %R acceptance criteria for 1,1,1-trichloroethane, 1,2-dichloroethane and
vinyl chloride. No data were qualified due to high %R when the associated results were non-detected.
(See February 2014 DVR.)

e Three MS/MSD pairs exceeded the %R acceptance criteria for 1,1-dichloroethene, 1,2-dichloroethane, cis-
1,2-dichloroethene, trans-1,2-dichloroethene and trichloroethene. The trichloroethene result in sample
14MLWO0627N12BWO02 was qualified as estimated (J+) for detects due to MS/MSD %Rs outside
acceptance limits. No Data were qualified when the associated results were non-detected. (See May/June
2014 DVR.)

e  Two LCS/LCSD pairs exceeded the %R acceptance criteria for 1,1-dichloroethene and vinyl chloride. Thirty-
eight results were qualified as estimated (UJ) for non-detects due to LCS/LCSD %R outside of acceptance
limits. (See September 2014 DVR.)

MS/MSD and LCS/LCSD outlier reports can be found in the DVR attachments.

Representativeness — The following QC outliers indicate potential impact on sample representativeness:
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e Samples 14MLWO0622N12BWO05 and 14MLW0622n12BWO07 exceeded the 14-day analysis acceptance
criteria. The trichloroethene results in these samples were qualified as estimate (J-) for detects due to
holding time exceedances. (See May/June 2014 DVR.)

See May through June DVR Attachment 4 for holding time outlier reports.
Completeness — The following list represents completeness outliers for the VOC data:

e The contract completeness level attained for field samples was 99.4%. Due to quality control
exceedances, 10 out of 1664 results were qualified as estimated (J). (See May/June 2014 DVR.)

e The contract compliance completeness for field samples was 99.7%. Due to quality control exceedances, 1
out of 296 results were qualified as estimated. (See November 2013 DVR.)

See the DVRs for full completeness reports of each sampling event.
Sensitivity — The target quantitation limits generally meet QAPP requirements. The following exception was noted:

e Target compounds detected below the limit of quantitation (flagged J by the laboratory) should be
considered estimated.

Reporting limit outliers are presented in the DVR attachments.

4 Performance Evaluation Samples

One PE sample (MLWO0619PE01) was submitted to the laboratory and analyzed for the purpose of evaluating the
accuracy of the performance of the measurement or analytical procedures used by the laboratory. (See May/June
2014 DVR.)

All results were within the acceptance limits. Additional detail can be found in the DVRs.

5 Data Usability

The overall quality of the data is acceptable. All project DQls were met with the exception of those noted above.
All sample preservation requirements and all holding times were met. All instrument performance checks and
calibrations were performed as required. All calibration factors and internal standard percent recoveries were
within acceptance criteria. All surrogate, MS/MSD and LCS/LCSD percent recoveries and RPDs were within
acceptance criteria with the exception described in Section 3.2.1. Method blanks, trip blanks, and field blanks were
performed at the required frequency and no contamination was detected. Field duplicates were collected at the
required frequency and the precision was considered acceptable. Therefore, all data are considered usable with
consideration of their data review qualifiers.

6 References
DoD, 2010, Department of Defense Quality Systems Manual for Environmental Laboratories, Version 5.0, July
2013.

EPA, 2008, Contract Laboratory Program National Functional Guidelines for Superfund Organic Methods Data
Review, USEPA-540-R-08-01, Washington, D.C.

EPA, 2009, Guidance for Labeling Externally Validated Laboratory Analytical Data for Superfund Use, January 2009,
EPA 540-R-08-005, Washington, D.C.

Laboratory Data Consultants, Inc., 2006, Automated Data Review, Version 1.5.0.160.

USACE, 2014, Moses Lake Wellfield Groundwater and Whole House Filter Monitoring Program Quality Assurance
Project Plan.

EPA, 2009, Measurement of Purge able Organic Compounds in Water by Capillary Column Gas
Chromatography/Mass Spectrometry: Method 524.3 Version 1, June 2009. USEPA-815-B-09-009. Cincinnati, OH
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APPENDIX G - Data Validation Report (CD only)
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Department of Ecology Water Resources

TEXT SEARCH RESULTS

Page 2 of 2

Back = New Search

+ Search Criteria Used: Township: 19N, Range: 28E, Section(s): 4 56 7 8 9 16 17 18, Completed From: 01/01/2013,

Completed To: 12/15/2014, Received From: 01/01/2013, Received To: 12/15/2014
¢ There are 8 well logs that match your search criteria,
+ The results are sorted by Well Owner Name

=]

8! Download all 8 images | & pownicad all & data records | & print this paqe | @

Displaying 1 - 8 of & welt log results Sart results by Well Gwner Name v

1. (b) (6) - { view pDF ¥}
Public Land Survey: SW, SW, S-17, T-19-N, R-28-E, Tax Parcel Number: 121126511
County: Grant, Well Address: (B) (6) Moses Lake 98837
Well Log ID: 895216, Well Tag ID:BHWO023, Notice of Intent Number: W355451
Well Dlameter; 6 in. , Well Depth: 180 ft.
Well Type: Water
Well Completion Date: 10/31/2013, Well Log Received Date: 12/11/2013

2. (B)(6) - { View o Fil 3
Public Land Survey: NW Sw, S-08, T-19-N, R-28- E, Tax Parcel Number: 120664102
County: Grant, Well Address: (b) (6) Moses Lake, WA 98837 4
Well Log ID: 900474, Well Tag ID:BHWO0O04, Notice of Intent Number: W362884
Well Diameter: 6 In. , Well Depth: 260 f.
Well Type: Water
Well Completion Date: 05/16/2013, Well Log Received Date: 06/04/2013

3. (b) (6) - { view pDE Aty
Public Land Survey: SW, NW, S-17, T-19-N, R-28-E, Tax Parcel Number: 121126406
County: Grant, Well Address: (B (6)
Well Log ID: 917026, Well Tag ID;BHW239, Notice of Intent Number: WELS064
Well Diameter: 8 in. , Well Depth: 130 ft.
Well Type: Water
Well Completion Date: 05/02/2014, Well Log Received Date: 86/05/2014

4. (BY(6) { view porfal 3
Public Land Survey: NW, NW, 5-16, T-19-N, R-28-E, Tax Parcel Number: 12115000
County: Grant, Well address: (b)) (6)
Well Log ID: 930299, Well Tag ID:BHW069, Notice of Intent Number; W355485
Well Dlameter: & In. , Well Depth; 120 ft.
Well Type: Water
Well Completion Date: 09/26/2014, Well Log Received Date: 10/14/2014

5. (b) (6) - { viewrpor Fal 3
Public Land Survey: SE, SE, 5-17, T-19-N, R-28-E, Tax Parcel Number: 170634000
County: Grant, Well Address: () (6)
Well Log ID: 930365, Well Tag ID:BHWO068, Notice of Intent Number; W355463
Well Diameter: 6 In. , Well Depth: 180 ft,
Well Type: Water
Well Completion Date: 09/25/2014, well Log Recelved Date: 10/14/2014

6. (b) (6) —{yigs_-ﬁ_mﬁ!ﬁ}
Public Land Survey: NE, SW, S-08, T-19-N, R-28-F, Tax Parcel Number; $20583301
County: Grant, Well Address: (BY (BY
Well Log 1D: 917084, Well Tag ID:BHW044, Notice of Intent Number: W355467
Well Diameter: & in. , Well Depth: 240 ft.
Well Type: Water
Well Completion Date: 04/24/2G14, Well Log Recelved Date; 05/30/2014

7. (b) (6) - { view PDETAY 3
Public Land Survey: SW, NE, $5-17, T-19-N, R-28-F, Tax Parcel Number: 121126351
County: Grant, Well Address: (b) (6) Moses Lake

Well Log ID: 890106, Well Tag ID:BHP61t, Notice of Intent Number: W362852
Well Diameter: 6 In. , Well Depth: 115 ft.

Well Type: Water

Well Completion Date: 02/08/2013, Well Log Received Date: 04/29/2013

8. Valley Estates Moses Lake LLC (b) (6) { View PDF Fal b
Public Land Survey: NW, NW, S-08, T-19-N, R-28-E, Tax Parcel Number: 120664108
County: Grant, Well Address: 4766 NE Carof Drive, Moses Lake
Well Log ID: 902215, Well Tag ID:BHW172, Notice of Intent Number;: W350154
Well Diameter: & In. , Well Depth: 276 ft.
Well Type: Water
Well Campletion Date: 02/26/2014, Well Leg Recelved Date: 03/20/2014

Total Result Pages: 1

Ecology Home | Report a Problem | Data Disclaimer | Privacy Policy
Copyright © Washlington State Department of Ecology 2014, All Rights Reserved.

https://fortress.wa.gov/ecy/waterresources/map/WCLS WebMap/SearchResults WithPagin...
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Department of Ecology Water Resources

Well Logs

Home Map Search Text Search Forms Site Infe  Contact Us  Water Portal

TEXT SEARCH RESULTS

Page 1 of 3

Back 25 New Search

s Search Criteria Used: Township: 20N, Range: 28E, Section(s): 16 17 19 20 21 22 27 28 29 30 31 32 33 34, Completed

From: 0170172013, Completed To: 12/15/2014, Recelved From: 01/01/2013, Received To: 12/15/2014
& There are 23 vrell logs that match your search criteria,
o The results are sorted by Well Owner Name

8 Download ail 23 images { O Downioad ail 23 data records | & print this page [ @ Help

Displaying 1 - 20 of 23 well log resuits Sort results by - Well Owner Name v

1. Grant County International Airport - { View PDF Fd 3
Public Land Survey; NW, NW, S-33, T-20-N, R-28-E, Tax Parcel Number: {biank)
County: Grant, Well Address: 7E1C Andrews Street NE #200
Well Log ID: 902246, Well Tag ID: , Natice of Intent Number: SES0613
Well Diameter: 8.5 in, , Well Depth: 5 ft.
Welt Type: Rescurce Protection
Well Completicn Dake: 02/22/2014, Well Log Received Date: 03/21/2014

2, Grant County International Airport - { View pDE Fa¥ H
Public Land Survey: NW, NW, §-33, T-20-N, R-2B8-E, Tax Parcel Number: (biank}
County: Grant, Well Address: 7810 Andrews Street NE #200
Well Log ID: 902875, Well Tag ID: , Notice of Intent Number: SES0613
Well Diameter: 8.% in. , Well Depth: 12 ft,
Well Type: Resource Protection
well Completion Date: 02/22/2014, Well Laog Recelved Date: 03/21/2014

3 Grant County International Airport - { View PDF Fid }
Public Land Survey: NW, N, 5-33, T-20-N, R-28-E, Tax Parcel Number: {blank}
County: Grant, Well Address: 7810 Andrews Street NE #200
Well Log ID: 902976, Well Yag ID: , Natice of Intent Number; $E50613
Well Diameter: £.5 In. , Well Depth: 20 ft.
Well Type: Resource Protection
well Completion Date: 02/22/2014, Well Log Received Date: 03/2:1/2014

4. Grant County Interstational Airport - { View POEFAY 3
Public Land Survey: NW, NW, 5-33, T-20-N, R-28-E, Tax Parcel Number: {biank}
County: Grant, Well Address: 7810 Andrews Street NE #200
Well Log 1D: 02977, Well Tag ID: , Natice of Intent Number: SE50613
Well Dlameter: 8.5 in. , Well Depth: 3ft. 5 in
well Type: Resaurce Protection
well Completion Date: 02/22/2014, Well Log Received Date: 03/21/2014

5. Grant County International Airport - { View FDF N H
Public Land Survey: NW, NW, §-33, T-20-N, R-2&-E, Tax Parcel Number: (8lank}
Caunty: Grant, Well Address: 7810 Andrews Streel NE #200
well Log 1D: 910230, Well Tag ID: , Notice of Intent Number: AE25632
well Diameter: &5 in. , Well Depth; 12 ft,
Woell Type: Decommissicned
Woell Completlon Date: G2/22/2014, Well Log Received Date: 03/21/2014

6.  Grant County International Alrpart - { View por Fal y
Public Land Survey: Nw, NW, S-33, T-20-N, R-28-E, Tax Parcel Number: {blank)
County: Grant, Well Address: 7810 Andrews Street NE #2006
Well Lag 1D: 910231, Well Tag 1D: , Notice of Intent Number: AE25632
well Dlameter: 8.5 In. , Well Depth: 3 ft. € in.
well Type: Decommissioned
well Completion Date: 02/22/2314, Well Log Received Date: 03/21/2014

7. Grant County International Airpart - { View PDF A ¥
Public Land Survey: NW, NW, 5-33, T-20-N, R-28-E, Tax Parcel Numher: {blank}
Caounty: Grant, Well Address: 7810 Andrews Street NE #200
well Log ID: $10248, Well Tag ID: , Notice of Intent Number: AE25632
well Diameter: .5 in. , Well Depth; 5 ft.
well Type: Decommissioned
Well Completion Date: 02/22/2014, Well Log Received Date: 03/21/2014

8. Grant County International Airport - { view pDF Fal 3
Public Land Survey: NW, NW, 5-33, T-20-N, R-28-E, Tax Parcel Number: {blank}
County: Grant, Well Address: 7810 Andrews Street NE #200
Woell Log 1D: 910247, Well Tag 1D: , Nctice of Intent Mumber: AE25632
Well Diameter: 8.5 in. , Well Depth: 20 fi.
well Type: Decommtissioned
well Completion Date: 02/22/2014, Well Log Received Date: (:3/21/2034

Grant County Port District 10 - { View poE Fal }
Public Land Survey: SW, NE, $-32, T-20-N, R-Z8-F, Tax Parcel Number: 171049016

https://fortress.wa.gov/ecy/waterresources/map/WCLS WebMap/SearchResultsWithPagin,.,

151572014
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10.

11,

12,

13.

14,

15.

16.

17.

18,

19,

20,

County: Grant, Well Address: 6500 32nd Ave

Well Leg ID: 930053, Well Tag ID: , Notice of Intent Number: SE52699
Well Diameter: € in. , Well Depth: 40 {t,

Well Type: Resource Protection

Well Completion Date: 09/22/2014, Well Log Received Date: 10/17/2014

Grant County Port District 10 - { View PDF A 3

Public Land Survey: SW, NE, S-32, T-20-N, R-28-F, Tax Parcel Number: 171049016
County: Grant, Well Address: 6500 32nd Ave

Well Log ID: 930077, Well Tag 1D: , Notice of Intent Number: AE28825

Well Dlameter: & in. , Well Depth: 40 /.

Well Type: Decommissicned

Well Completion Date; G9/22/2014, Well Log Received Date; 10/17/2014

Old Larsen Air Force Base - { View poF Fa H

Public Land Survey: NW, NW, §-33, T-20-N, R-28-E, Tax Parcel Number: {blank}
County: Grant, Well Address: 7988 Andrews St NE

Well Log ID: 914871, Well Tag ID: , Natice of Intent Number; SE510{4

Well Diameter; §.25 in, , Well Depth: 21 ft.

Well Type: Resource Protection

Well Completion Date: 04/08/2014, Well Log Recelved Dater §4/30/2014

0d Larsen Air Force Base - { View PDF Fil }

Public Land Survey: NW, NW, 5-33, T-20-N, R-2B8-E, Tax Parce! Number: (biank}
County: Grant, Well Address: 7388 Andrews 5t NE

Well Log ID: 914872, Well Tag ID: , Notice of Intent Number: SEG1004

Well Dlameter: £.25 in. , Well Depth: 11 ft,

Well Type: Resource Frotection

Well Completion Date: 04/08/2014, Well Log Received Date: 04/03/2014

Cld Larsen Air Force Base - { View PDF’“ ¥

Public Land Survey: NW, NW, S-33, T-20-N, R-29-E, Tax Parcel Number: (tlank}
County: Grant, Well Address: 7988 Andrews St NE

Well Log ID: 914873, Well Tag ID: , Natice of Intent Number: AE26192

Well Diameter: 8.25 in. , Well Depth; i1 (.

Well Type: Decommissianed

Well Completion Date: 04/08/2014, Well Log Received Date: 04/30/2014

Old Larsen Afr Force Base - { View PDF il )

Public Land Survey: NW, NW, S-33, T-20-N, R-28-F, Tax Parcel Number: {hlank}
County: Grant, Well Address: 7988 Andrews St NE

Well Lag 1D: 914874, Well Tag ID: , Notice of Intent Number: AE26192

Well Diameter: 8.25 in. , Well Depth: 20 f.

Well Type: Decommissioned

Well Completion Date: 04/08/2014, Well Log Received Date: 04/30/2014

Old Larsen Air Farce Base - { View fDF fal}

Public Land Survey: NW, NW, 5-33, T-20-N, R-28-E, Tax Parcel Number; {blank]
County: Grant, Well Address: 7988 Andrews St NE

well Log 1D: 914900, Well Tag ID: , Notice of Intent Number: SES1004

Well Diameter: 8,25 in, , Well Depth: 11 ft,

Well Type: Rescurce Protection

Well Completicn Date: 04/08/2014, Well Lag Received Date: 04/30/2014

Old Larsen Air Force Base - { View PDF il }

Public Land Survey: NW, WW, $-33, T-20-N, R-28-E, Tax Parcel Number: {biank)}
County: Grant, Well Address: 7488 Andrews St NE

well Log 1D: 914901, Well Tag ID: , Notice of Intent Number: SES1004

Well Diameter: 8.25 in. , Weli Depth: 11 1t

Well Type: Resource Protection

Well Completion Date: 04/08/2014, Well Log Received Date: 04/30/2014

Old Larsen Air Force Base - { View FDF ¥ }

Public Land Survey: NW, NW, S-33, T-20-N, R-28-E, Tax Parcel Number: (tlank})
County: Grant, Well Address: 7988 Andrews St NE

Well Log 1D: 14902, Well Tag ID: , Notice of Intent Number: SE51004

Well Diameter: 8.25 in. , Well Depth: 20 It.

Well Type: Resource Profection

Well Conipletion Date: §4/08/2014, Well Log Received Date: 04/30/2014

Old Larsen Air Force Base - { View POF Y Y

Public Land Survey: NW, NwW, 5-33, T-20-N, R-28-E, Tax Parcel Number; (biank}
County: Grant, Well Address: 7988 Andrews St NE

Well Log ID: 914943, Well Tag ID: , Notice of Intent Number: AE26192

Well Diameter: 8.25 in. , Well Depth: 21 ft.

Well Type: Decommissianed

Well Completion Date: 04/G8/2014, Well Log Received Date: 04/30/2014

0Old Larsen Air Force Base - { View PDF Fid }

Public Land Survey: NW, NW, 5-33, T-20-N, R-28-E, Tax Parcel Number: (&lank}
County: Grank, Well Address: 7988 Andrews St NE

Well Log ID: 214304, Well Tag ID: , Notice of Intent Number: AE26192

Well Dlameter: 8.25 in. , Well Depth: 11 ft.

Well Type: Decommisstoned

Well Completion Date: 04/08/2014, Well Log Received Date: 04/30/2014

Old Larsen Air Force Base - { View POF A }

Public Land Survey: NW, NW, 5-33, T-20-N, R-28-£, Tax Parcel Number: (biank)
County: Grant, Well Address: 7988 Andrews St NE

Well Log 1ID; 914905, Well Tag 1D: , Notice of Intent Number: AE26152

hitps://fortress.wa,gov/ecy/waterresources/map/ WCLS WebMap/SearchResults WithPagin...

Page 2 of 3
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Well Dlameter: 8.25 in. , Well Depth: 11 ft.
wWell Type: Decommissioned
Well Completion Date: 04/08/2014, Well Lag Recelved Date: 04/30/2014
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Department of Ecology Water Resources Page 1 of |

Well Logs

Home Map Search Text Search Forms Site Info Contact Us  Water Portal

TEXT SEARCH RESULTS

Back New Search

¢ Search Criteria Used: Township: 20N, Range: 28E, Section{s): 1& 17 1920 2122 27 28 29 30 31 32 32 34, Completed
From: 01/61/2013, Completed To: 12/15/2014, Received From: 01/01/2013, Recelved To: 12/15/2014

* There are 23 well logs that match your search criteria.
+ The results are sorted by Weil Owner Name

8] powinioad ail 23 images | Downlead =l 23 data records | & print this page | @ Heln

Displaying 21 - 23 of 23 well log results  Sort results by Well Owner Name v

21.  phillips 66 - { View porFFsl
Public Land Survey: NE, NE, $-34, T-20-N, R-28-F, Tax Parcel Number: 190350000
County: Grant, Well Address: 3912 Rd 7.8 KE
Well Log 1D: 889975, Well Tag ID:(biank], Notice of Intent Number: AQES058
Well Diameter: 6 in. , Well Depth; 275 ft,
Well Type: Decommissionad
Well Completion Date: 02/13/2013, Well Log Received Date: 08/29/2013

22. (b) (6) - { view PoE T 3
Public Land Survey: SE, NE, 5-32, T-20-N, R-28-E, Tax Parcel Number; 122051000
County: Grant, Well Address: (b)) (6)
Well Log ID: $30072, Well Tag ID: , Notice of Intent Number: AE28826
Well Diameter: & in, , Well Depth: 40 ft.
Well Type: Decommissioned
Well Completion Date; 09/22/2014, Well Log Recelved Date: 10/17/2014
23. . (b) (6) { view ppr Aty
Public Land Survey: SE, NE, §-32 T-70-N_R-728-F Tax Parcel Number: 122051000
County: Grant, Well Address(b) (6)
Well Log ID: 930075, Well Tag ID: , Notice of Intent Number: SESZ2700
Well Ciameter: & in. , Well Depth: 40 ft,
Well Type: Resource Protection
Well Completion Date: 09/22/2014, Well Log Received Date: 10/17/20%4

12

Total Result Pages: 2

Ecology Home | Report a Problem ] Data Disclaimer | Privacy Policy
Copyright © Washington State Department of Ecology 2014. All Rights Reserved.
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DEPARTMENT OF . QE@EEVED .
WS CCOLOSY - WATERWELLREPORT &, 5745y

Huﬂce-nfln‘tent Number 6\} b')j(%; 49 ! - Ffﬁ‘i 6 28:4 (b) (6) ] bl =

-Propeirty Owner Last Narr.Le;_( 5 Jarimant niF(gi_leiJjg_jr?fe_ : tC 112013
_Or-ganiutlun Nime R T te Easiﬂm Hsgiﬂﬂal GfﬁCB )

: . o Deparimsntof Ecology
\@e:_lgauglg_r&(‘.i,%?g‘('efg_‘ ARA -Dﬂf}i""s W 022 o o ‘Vidance Grahted? (ciicle Onef Yes NEZaStern Ho

Wadag PR

Water RIght Peimit Required? (Circle One) Yesorio Yes, enter Water Right Permit Here {Required)
. . PR AL . - - o

P T EEER

Well Use (Circle All That Apply): o N ot Work (Clrcle Onel: - " | ‘Method (Chrte Ging):

Ageleyltural Irdgation Cornmerclaf Alteratfon . Deepened Well Cable Driven
Domesti> . . " Group Domestlc ' Hydrofracturlng ™ @ : Ovg i Hydrofracturing
indhidual Irrigation Municlpal .| replacement o - Jetted B
Parks and recreation Stockwater Other. . __ . Other .-
Jlestwell .. L U -

Other,

N N . . . - .. . F . T o - V
briltng start bate_ _(WGHANY W0/ B[/13 T - riting completiondae 1707 317] <
~Wall Location Onty {No Malling Address; Mo-PC Box, Cross Streetearaoki- - —— - Tt -7 TR T

: ) 6
Well Street Address, (b) ( )

We‘leCItv /M 05.@3[4 dk _ —7 We!lCount;f. (-:rdm-f— - . W;EIIZIpCude‘ 75837 .
Tax P;rée'!lf{u}ﬁbér : lo- - “ 2’6 "‘6 “ . . ' g -

IF chalmirig tax parcef exémptian (Circle One) * Tﬁbe;l Federal Froperty  RightofWay  Railroad tand

: - ST : . C1oww e

NE_ | ww TERELL | KC

> B . _‘H' . e T ) b o s . L . . . ‘!. :- R
P PP s R qv - hd 2’— - Semees : N ‘SE_“
Townshlp, N Range_ . ‘ant_lggng@p;wm .. Sectipn___{_ RERSIN Pakul D

Latiltude Dedmal Degrees; Longitude_ . . .. e \}'estoedmaibeg,rgé:s

—

does NOT Warranty the Data and/or the Informafion on this Well Re-ort._

CONSTRUCTION INFORMATION — SECURELY ATTACH [STAPLE) ADDITIONAL SHEETS OF INFORMATION {NO DRAWINGS) AS NEEDED,
Dismeter of We# ft b momed |40 & I §{  Depthof Completed weli_[ 57/(7 fe__ .
Casings (At teast one Caslng must have 61n of stickup and all fields most be fitled out for each casing entered)

Type (Crdle One] . Concrete  Plastic @ "Other . Diameter_ &) inches SUckupszinches nepth%ﬂ{' 1n,T0Mgﬂ

Type (Cirdde One]  Concrate  Plastic  Steel Other_

In

Diameter inches Stickup inches Depth, f1 in, TO) ft in

o S e S R e —= i N B
Uners? Circle One Yes @ {if yes, then comglete the below flelds that apply)

Typel (CircleOne) PVC Steel Other Diameter in, From

Type2 {Circle One) PYC  Steel  Other Dlameter, In, From

Perforations? Circle One Yes @ {if yes, then complate ih below fields that appty)

The Department of Ecolog

Type of Perforater {Cirde One) .07l Mills Knife Sawcut Star Torch Cut Other. Perforatlon size inby in Tatal Perforations

Perf_urati_oﬁlf[om - WTO_.- ..M. . jnches - Perloration2from__-. /- - - inTO_ - 0 -f - Inches~ ~

Sureens? (Circle Dne) . Yas #o/ U yes, then complete thebelow flelds thatapply) -~

T T L - . - -7 T Tt .
;'Dlam 2~ ln Slot Size - . . - From: .. R, ... In-J0; 7,

Dlam_-__in SlotSe__ . From__ g in 7o

Mifr 2

ECY 050-1-20 {Rev2/11) The Department of Ecc}io'gy daes NOT warranty the Data.an:lj'ur Information on this Well Report,

* - #y6u npod this documsnt in &n allamate format for the Msually Impalrad, please,call the Water Rasources Program at 360-407.6872.
Parsons with hearing loss can call 711 for Washington Relay Service, Parsons wilha speach disabliity can call 877-833-6341, ~




s

e

 Sand/Gravef Packing? (Circla One) Yes @) {tyes, then complata the below Aelds that appty)
" { Packing Materlal1 Girde One  10-20° 2040° B2 CoarseSand PeaGravel Fram a3
_ Packing Materdal2Cirde One 10-30 2040 812 CoarsaSand  Pea Gravel From 4 ft

. Surface Seal Was there an existing “ seaf?. Yes or@‘ .- Depth of Seal _ ! 5‘.{ ft
Behtonite

Type of Seal Materlal {Gircle Gne) Bentonlte Slurey  Concrete Dry Bentonite Neat Cement Neat Cement Grout

Pump Pump !nstal!ed? (Circle One} Yes (" ) If yes, Mfr Name
Stat:c Water Leve! (Cm:Ie One and &iltn the. bianks rf needed) '

[

=

Yes . .o Measured Tevel (Beiow {op ufwel!)—- .
Flowlng Artesian {Clrcte One) GreatérThanor Equal To GPM*™ béi Artestan Water Controlled by (e g Cap, Vatve, etc}
" Dry Hele ’ .

. Unusable Water. Strata? {Circle One}’ Yes @ IfYests clrcled methud of sealing strata off, L : -
Strata 1 (specify Unusable Water Type)_ . . <o Fom_____: ft in TO_- *_~ in "
. Strata 2 [Speclly Unusab!e Water Type) _ . From, o it in O “In

e F

Genéral Well Tests {Cirde aiithat app}y and ﬁl]in the blanks} R
Bafler Test  Date of test [Qlecle One) Greater Than.ar Equal To, .- .GPM, with: - Drowdownafters - hrs -
Aerest Date of test (C{rde One] GreaterThah or EquaETc lS GPM wrthstem setat 7ft_ [ B
o -Test: Duration . s 3 e WS
Pump Test " Date of test_- Test performad by_

NMote: Drawdown=the ampunt the water leve! is lowered below the static level W N .

Yield ___ gpm, with ft___im; Drawdoyn after. hrs-_ * min Yield: gpm,wlth ft___-_In; Drawdown after ors___-min
Yield £pm,with lis In; Drawdown after-___ hrs®_- -mln Yield . __.gpm, with ft in; Drawdown after hrs__-c .min.
Yield_ - egpm,with_~_ ft in; Drawdown after._- -~ hrs min Yield gom, with_.___-ft in; Drawdown after hrs min
Note: Reeovenr—The time taken at zero when the pump is tumed off Water level is measured from the well top to..Ask Lars for wording .
Time__ hrs  ~ min; WaterLevel___| ft _in Time___hrs . min; Watertevel___ft - in Time_ hrs___ min;Waterlevel  ft _ in
Time____hrs_.__min; Waterlavel  ft_. In"~ Tima-- | “hrs __min; Water Level " ft __jin Tithe____| “hrg . _ming Water Level ft in
Time.  hrs___ min; Water Levei 'ft “in Time___hrs__-min; Waterlevel _ ft_ . In Time_ hrs _ min; Waterlevel ft  in

[ S -

-~ ::lt N

the Data and/or the Information on this Well Re -ort

;"Wélilitlic‘alﬁ‘g’y o ‘i!s—Youﬂlthology MUST be reported to the dritled depth of the well. Please check your “From® and *To® feet and Inches for’ accuracy

Layer Formatlon Descaption .' - . Layer Formation Descriptiun

T/}P Sl
G- %”avef_ ot ‘lr w;ji’egﬁﬂum

R Fawi er.- fJf/ uhl’vr
55t Buigun B Com R Sal TuliTx P

Blad” I%Q_EQL&LTLWJIWL

The Department of Ecolog

Comments — Enter emr nther tmpurtant well constru:t}on endlar iocatton details here

‘ constmctlon standerds Mater!a!s userd and the lnformation reported wlthin the Wen Repnrt are true to H‘B best lbowiedge and bel;ef
- (Circle One) Driifer. (TraTnes ngineer N mw oG lors: brilling Compagy e Limg - e
DrlllerlEnglneerlelnee gnature_. : e o v -' 7.+ Address_ ﬁ x 10449 i

Drﬂlerﬁralnae{PELicense Na,” :2 M’g_? '::: R T C['ty,State,le Ro“lf 2l {'J. ty WA q(/ 25"7
599 150 ogl0

"IETRAINEE, Vientor Driller Licenise o, /Z ¢/ i - " | Phone Number
Mentor DﬁllerS{gnaturé#m 4’7/ &u—q?Eu . Emall Address__-C() (2 LekS @ s hect Gow




DEPARTMENT OF | - ’ 60(;"1 (S : ' '
JECOLOGY - \ATER WELL REPORT D E@ =y Q—

. otice of Intent Numn erM R - : . :
Hotceof Inent Namb 2 (6)2_4’ _ () 6) " JUN. 04 zu;a

Pmpe.rty Owner Last Name_ _I-:Irs? Name_'_ o )
‘ . . i R : DEPARTMENT OF eoLogy
Organkzatian Name, M : —EASTERN-REGIONAL OFFICE

Well Tag |D Numnber {e.g., AAA-DDL) R /7£ L‘d OO g . VarianceGranted? {Cirde One) Yes Ho

\'.'ate; mght Permlt Required? {Circle One} Yes n@ If Yes, enter Water Right Permit Here (Requlredi '

Well Use (Circle All That Apply}: - Type of Work (Clrcle One}: ) Metha r.I' {Cirele One):

" Agricultural Irdgation . Commerclal .| atteration “Deepened Well Cable . .Drven -

. " : u . d .
. " Group Domestic . | Hydrofracturing - Dug ; Hydrofractuding
[~ Trawanal irrgation Municipal * feplacement = Jetted -

Parks and recreatlon Stockwater . Other, - . Dther, .

Test Well ) .

Other

Driliing Start Date S\"/S"— ZAf% - - L ' Dri]ling(:ompla-tlan Date_ % —/{ — ZOL?
Well Location Only{Nr_J Mallingaddress; No PO Bex, Cross Streets are ok} - ' .

Well.Street Address, () (6) 7 : ) ) _ . ) o -
Well ity /%()5'65 La,ﬂ” o Well County, Kr‘a‘-m/{‘ (3 wellZip Code 2&3 5 C - ‘
Tex Paricet Number /Z b b & }K b/f)v 2 i

Ifc!aimlng tax paroel exernption (Circle One} ~ Tribal  Federal Property  Right of Way  Rallroad Land

the Data_and!or the Information on this Well Re -ort.

-NE RE _

SE 3t Place an *X™ in %,

NE my NE M

. / 7 ZE E “fose Fsw | se
Tcmnshlp . Range Clrdsonz. Section

Lattitwde, . o Decimal Degrees; Longitade,___ . .- WestDeclmalDegreés ’

CONSTRUCTION INFORMATION ~ SECURELY ATTACH (STAPLE} ADDITIONAL SHEETS OF INFORMATION (NO DRAWINGS) AS NEEDEO.

D[ameter of Well R Q fn, Drilled ft ' in Depth of Cnmpleted Well ft

Casings {At Ieast one Caslng miust have 6in uf st(ckup and all flelds must be filled out for each casing entered)
 Type {Grde One) .Condrete  Plastlc .@ Other, : Diameter é inches Stickupli inches Depthz l i é inTO____ |

Type (Circle One) Concrete  Plastic  Steel  Other . Dizmeter. lnches Stickuap incthes Depth it In, TO, ft in_

Liners? Circle Dne Neo {ifyes, then cumﬁ!ete_the below flelds that applyi . .
Type 1 (Circle One) @ Steel  Other, : Dlameter, # “in, From™ /0 n in TO_Zé_Q_ft .-

Type2 {CrleOne) PVC Steel Other . Dlameter_-. i From__"_. f - InTO fr

’ Perforatiuns? c{rcle One Yes @ [tf yes, then complete the below fields that apphr)

The Department of Ecolog

Tvpeanerforatar{clrde One) .brll MlllsKnIfe Sawout Star Torch Cut. Other, - ' _ * Perforation’shze_- __in by In Total Perforations.

~Perfomt|on tfom_____ ft An, TO__ ft Enches - Perforatlon 2 from, ft in, TO it_- fnches

Scregn;? {Gircle One) Yes(@ {if yes, then complete the below flelds that apply)

Mfri_. P T Type_ - . Diam ‘In Stot‘sile . From

Miez__ - L. ) Type " Dlam. in  Slot Size From.

ECY D50-1-20 (Rev 2/11) The Department ot Ecology does NOY warranty the Data and/or information on this Well Report. 4
+If you need this document in an sitamate format for the visually impaired, please call the Waler Resources ng:am at 360-407-6872,
Parsons wnh  hearing loss can call 711 for Washington Relay Service. Persons wih a speach disability can call 877-833-6341.




artment of Ecolog

e

The

the Data and!or the Information on this Well Report.B

Aﬁ[‘*{éf&jﬂ{n‘u P /02

‘ﬁfntu/\ (’/ag fgfdium gﬂfft-{f //{'J //C}

L/ )7

A—fo(xf’( (S

. SandJvael Packlng? (cm:[e Qne) Yes @(lfyu, 1hen mmplele the below ﬁe!ds that apph-)

PacHngMalenallCIrdeDne 10-20° 20-4-0 8-12 Coarse Sznd © Pea Gravel ' From ) ‘ﬁ .- In TO
. Packing Material 2 Clrde Ope  10-20 ~2040 B8-12 “CoarseSand  Pez Grave! From ) ft . lnTO

Surface Seal Was there an existing surface seal?¥8s6rNo . Depthof Seal gy ft T

Type of Seal Material {Circle One)  Bentonite Berftontte Slurry  Concrete .@ Neat Cement Neat Cement Grout
Pump Pvurhp Installed? (Circle One) . Yes If yas, Mir l‘:!ame ) ' - - . Pump fype )
Static Water Level [Circte One and fillin the bfanks if needed} B - ,' '

Yes Medsured Level {Below top of well) _Z &t ____In Date Measured S é ~/3
"Howing Artesian’ (C‘rde One} Greater Than ar Egual To GPM I Arteslan Water cOntroIIed by {e. g Cap, Valve, etc.)

Dry Hole

Unusahte Water Stmta? (Circle One} Yes @ IfYesis cir:led method of seallng strata off
Strata 1 {Specify ‘Unusable Water Type) From fit
Strata 2 (Specify Unusable Water Type} - From . ft

thTO_ ft
in TO_ ft

General Well Tests (Circle all that apply and fill in the blanks) . ]
Baller Test Dateoftest____ {Circle One) GreaterThan ar Equal To . - GPM,with - Drawdown after hrs min

Air Test Date of test. 3 Z(E {Circle Ong} Greater Than or Equal To ﬁj{ 1 GPM, with stem set at 250 In
- Yest Duration _Z._hrs min" < :

Pump Test | Date of test, . Test performed by ¢
Note; Drawdownsthe ampunt thewater tevel is lowered below the static level . .
Yield gpm, with __* - ft tn; Drawdown after. hrs min Yleld gpm, with_~ ft in; Drawdown after, hrs min
Yield gpm, with ft. - in; Drawdown after, hrs__ min Yleld “gpm,with_.___ft in; Drawdown after, hrs min
Yield gpm, with . ft__ in; Drawdownafter_ . hrs " . _min Yield gpm, with ft In; Drawdown after, hrs__ min
Note: Recovery=The time takep at zero when the pump Is turned off. Water jeve! is measured from the well top to..Ask Lars for wording .
Time____hrs_  min; Waterlevel  ft__In Time___hrs . min;Waterlevel_. ft__In Time___hrs___ min; Water Leve! | ft ]
Time____hrs___min; Water Levelﬁﬂ_;_in Time__,_hrs____min; Water Leve] __ 'ft in Time____hrs___min; Water Level____ft

Time___ hrs___min; Water level  ft___in Time___hrs___min; Water level __ft~ in Time__ hrs min; Water Level___ ft |

Well Litholagy Details - Your lithology MUST be reported to the drllled depth of the well. Piease check your “From” and “To® feet and Inches for accuracy.

Layer Formation Description - . "From To Layer Formation Description " .| From To
/6}9 0. / ‘ ol I A Y A (’f'@-f R ca tF N VA YA VA Y4
AV /fp @rm;e, f / s ﬁ/m(,[(f@aﬂaf}l’u f[ﬂ ﬂ[u_e’, tids
Crauel€ Sovd 13 |27 | FloKes - ek
Cauwese ﬂ/&/(r’(‘g}({(/\}ﬁ 231 1Y/ ﬁ/a\,c/(' @@9@[!’" 2z Y 25
BlarKSu o £ Grave( [/ L6 | B g Po taucs /?m’a;[f 254 |

Beduwn:Clay SL 8¢ Fwalae,f, | o l2ed

N .
lgmu}m C’/a_-f ‘ \fee. | [/ &

//é/’ﬂ [{ DTy AL{,(‘H /7“0( W‘fi_}cef"' ‘ /17‘ ,ch\
Rlcid Rasa [ 129|145
'lgf'b wn B Sy @Q U;’h?/ / ¢s5 _ AV

Comments — Enter any other impartant well constructlon and/or locatton details here.

CERT[FICATION — 1 hereby certify that 1 constructed and/ar accept responsiblilty for construction of this well, and its compllance with all Washington Well
- constructlon standards. Materials used and the informatinn reported withid the Well Report are true to my best knowledge and, bellef, .
——{Circle.On&}_Drilier_Trainee_Engineer_Name({Prnt . _Drilling Company / . T

) Qr!’ller{EngineerﬁainééSlgnature N =7l - Address_ 237
briller/Trainee/PE License No.: [ 2.7 C- . © . City,State, Zip

o CA2e
lfTRAI.NEE, Mentor Drfiler License Na, Phone I\]umber 7 ﬁ? 26 & 5‘:(‘( o 3
Emall Address__a- e 2 S 11 7

" meator Driller Signature
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WATER WELL REPORT

Orightal & 17 copy ~ Ecology, 2* copy — omner, 37 ebpy — driller
DEPALTHENT OF !
ECOLOGY Construction/Decommission (“x” In cifcle)
“Gonstruction - o
Decommission ORIGINAL INSTALLATION {

O Infustial L] Municipal
[ DeWater [ Imigation [ Testwell £l Qtber

Notice of Intent Number { 3

Pnomsanusx W Domestic

TYPE#OFWORK: Ovner’s number of weil (if more thn'one)
Eﬂmwﬂl L3 Reconditioned  Method: BDug DBurad £l Driven
Deepntd

m-nmy [ Jetted
DIMENSTONS: D:met:tofwell @ inches, drilled /54 1, :
{ Depth of completedwell, __ft. {30 :
CONSTRUCTION DETALLS :
i A wWelded d - Dmfron _Q_fito 5 .
t 1 Linerinstalled " Dism. ffom ftio It
O Threaded - __ __* Dimm.From ft.10 ft.

Perforations: LJ Yes Ll No

Type of perforator wsed . :
SIZE of perls fo.by__in.sodop.of pirfs  from fi.to:, fr

Sereens: LJ Yes [ No ‘L] KPao Lotatice
Manufactorer’s Name
Type Mode] No,
Diam. Storsize fom - ftte ' A
Diam Sl slee frgm ft.to il

G ter packed: L1 Yes [1 No  Sizeof gravel/snd
Taterjals placed from fite fi. .

Surface Seal: [ Yes [ Mo Tovtat depon ,2@_& ;
al used fn seal

Did 20ty strata contain wnusable wate?

Typsbfvatel?

DYu DNo_:

Depth of strata

CURRENT

Notice of Yatent No. __. \ A& l 9 O 6 4

Unique Ecology Well ID Tag No. & H V) 2,;7) 9 .
WalerRJghtPe;mJtNo _
Propesty Owner Name (b) (®)

Well Street Address _

City feses - \ake  Comy_GroQd - \D

Location504/4-1/4N6/4 Sec] Twn (94l R2BE  Ewm 2~
(s, 1, r Stil REQUIRED) or
wwa
Lat/Long Lat Deg Lat Min/Sec
Long Deg Long Min/Sec
Tax Parcel No. (Required) 6Lo

CONSTRUCTION OR DECOMMISSION PROCEDLRE
Formation: Describe by ooloe, character, size of matedal and structure, end the kind and
pature of the material in cach stratum penelrated, with et 1east one entry far each change
of information. (USB ADDITIONAL SHEGTS IF NECESSARY.)

MATERIAL FROM. | 10
’TO;O Sa M 0 oL |
Baoulders 2. {0
Gioyel 5] 40
Brown  Clay HO 8.

:&mum_da;L_'&Imﬂ_basML Ha | 95

Md:hid of sealing strata of T

[P; Manufachures’s Name

HP.

WAER LEVELS: meueae'mimmmmmlwa___
Sistidlevel _{ 5 _f belowicpofwell Date ~

Attestan pressure____ Ibs. persqunefach Date .
M&ém water iscontrolled by @ap, valve, clo.)

Brown - proken asalT 98 | 130
Wate

Deolth of COmQ\eJeA
et \30

WEBLTES’IS Drevwdown [s amount water Jovel lslpmadbelowmﬂclnﬂ
Wosppomptestmede? [ Yes £ No  Ifyes, by whom?
Yield:____galhmin.with ___fi drawdown after 1os.
Yied:  gilfmin.with ___ft drawdownafter__ hw.
Yield:___ gal/mio with____ft drwdovmafter __ Jus,
data {iime taken os zero when pump tumed off) fwater level mm.mred [ from
well lop to water level) .
Time Water Leval Time Waie:Lev:I Time . WalerLevel

Datelof test .
nm'xlrmz galimin.with___f drawdosmafter____Jvs.
Altdst_Z O ga fmin. with stem setet | 20 . for_1 b,

Asfesian flow gpm, Date :

Tem of water Wasaohunmlana!ysiamade? E] Yes EI Mo

The Department of Ecology does HOT Waranty the Data arﬂfﬂrthe Information on this Well Report

B sology

oifice_|-

‘Start Date 4 —~ 2914 Completed Date .5-

.‘2-.'20{{-1

WéLL CONSTRUCTION CERTIFICATION: Icanslmc!ec} snd/or accept responsibility for construction of this wel, and its compliance with alt Washrnglon well

ction stnndards. Materigls used and the information Tepo ned above e fru to my bwtlmowledgc and belief. .

Diiller or trainee Licenss No, ,Q q YA i
TR TRAINEE: Driller's License No o
Diiller’s Signature: ‘:“ﬂa\\f&AOC

Contracior's

M @4—~w—~ _WHOnNoBRANSDLqS‘L{NS Date 9 Z_é - |l_l

ECY 050-1-20 (Rev 02/10) y You need #his document In ani aliernate format, please call the Water Resources Program at 360-407-6872.
Persons with hearing loss can call 71 1for Washington Relay Service. Personswith a speech disability ean eall 8§77-833-6341.
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The Department of Ecology does NOT Wamanty the Data and/or the Information on this Well Report

1

WATER WELL REPORT

Original & 1* copy ~ Ecology, 1* topy — owner, 3" copy - driller
REPARTIMLHE OF

ECOLOGY

moannam  CoNstruction/Decommission (“x” in circle)

C

URRENT
Notice of Intent No. w 36 S lj gc/

Unique Ecology Well ID TsgNo. 3 H &) 0 4G

Temperature of water

Was z chemical analysis made? 13 ves I Mo
4

% Construction Water Right Permit No,  #/0 _
Decommission ORIGINAL INSTALLATION p e ) (©)
Notice of Intent Number toperty Owner Name | -
PROPOSED USE: & Domestic [T Industial 3 Municipal Wetl Street Address _ |
{J DeWater  [J avigation O] TestWelt O Other )
ciyMuSe5lake _ Conty_GBYdw7 .
TYPE OF WORK: Ouwner’s number of well (i move than one) o Al ”q [ ‘6 ? 28
X[ Newwell [ Recondiioned  Method: {7 Duz  [J Bored [J Driven Location’™ ¥ 1/4-1/4 T%1/4 Sec 1A T“'ﬂ.l_ Rl Ewm X°
0 Deepened . 1 Cuble Roiary [ Jened (s, t, r Still REQUIRED) or
DIMENSIONS: Diameter of well_&___ Inghes, drilted I, vt O
Depth of completed wel) [ ﬁ .
CONSTRUCTION DETAILS Lat/Lon LatDe Lat Min/Sec
+ q 4 g
Costng Welded 5 " Diam, from T2, fw T0 & . Long Deg Long Min/Sec
Installed: [J Linecinstalled = * Diam. from Rt f Tax Parcel No. (Required) T2 1116 00
3 Treaded " Diam. From ft.to fr.
Pecoraons: T Yes WMo - CONSTRUCTION OR DECOMMISSION FROCEDURE
Type of perforator used Formation: Describe by color, character, size of material and struciure, and the kind and
175 of . . f, uature of the material in each stratum peactrated, with at deast one entry for each change
SIZE ofpects __tn by In.and no. ofpeets,__from o, ofinformation, (USE ADDITIONAL SHEETS IF NECESSARY.)
Sereens: () Yes ﬁNo O K-Pac Locatien ' : e 3
Manufzcturer’s Name MATERIAL ROM 10
Type Model No. - ” - t
Diam. Slot size from fi.to fi. }?-ng A 4 7 1%6 7+
Diam, Slot size from fi.10 fi, % Z v i 54 4
GraveUFilter packed: [] Yes ﬂ Wo  Size of gravel/sand g
: m _C yrovel , R
Materfals placed from f.fo fi. 7 - <G 557
Surface Seal: B Yes O No To vhetdeplh?_&_h. 2. L L = 7
E o W ), V24
Materizl used in seal (2] 24 ] ,Q‘fdﬂ"! 1720 v T ! ﬁg’
- Did any sorata consain unusable water? O ves _f N? 2y v "é_ ? -?
Type of water? S_uﬁﬁm_ Depthofsirata _ 53 "f R¥ow Pl B 4 .
Method of sealing sirata off __M ‘77’ ' )—6
PUMP: Manufacturer’s Name
Type: HP. ' 2
WATER LEVELS: Land-surface clevaiion above mean sea fevel fi.
Static leve] lé fi. below top of well  Date 9 2 / !‘f
Artesian pressure 1bs. per square inch Date
Artesian waler is controlled by (cap, valve, ¢}
WELL TESTS: Drawdown is amount water level s lowared below static level
Was a pump test made? [ Yes ﬂ No  ifyes, by whom? )
Yield: gal/min, with ft. drawdown afier hes, * - T -
Yield; galfmin, with _____f. dravedown alier hrs, HEL?’_’:!\! P:_E_,
Yield: zal fmin, with fr. drawdowm after hrs.
Recovery date (Hime foken o8 sero schen pump tumed off) (vater tevel measured from —__ﬁCT%
well 1op (o worer level) 1
Time WaterLevel Time Warer Lave! Time Water Lavel
C-_—.-l.-ua_nﬁ md EanlAn:
L S e ]t A
B f‘: I WL PYPRPIN W a1 1N ul
CaS1oiil noLjiviar Windgd
Date of est
Hailer test gldmin, with 0. drawdown afier hs. ‘
Airtest IQO galfmin. with stem set at ,{6 f. for !.5 hrs, ) Q/ 6 ’ q .2 6 q
Artesian floiv g.p.m. Date Start Date .? / / q Compieted Date / / , :

WELL CONSTRUCTION CERTIFICATION: [ constructed andfor accept respousibility for consiruction of this well, and its compliance with e}l Washington well
construction standards. Materials used and the information reporied above are tnte to my best knowledge and belief,

“Drilter C] Engincer 73 Trainee  Name (Prin o 1

Drilles/Enginesr/Trainee Signature

Diiller or trainee License No.,

DrillingCompanyP D C I Timg TamC

iF TRAINEE: Driller's License No:

" Driller’s Signatre: A £ 4 'W?NJIEJ

Address
City, State, Zip oqpt ity WA 99397
Registration Mo, OC ) CD apDate q

Contractor's

ECY 030-1-20 (Rev 02/10) Ifyou need this docuntent in an aliernate format, please call the Water Resources Program at 360-407-6872,
) FPersonssith hearing loss can call 711 for Washington Relay Service, Persons with a speech disability can call 877-833-6341,

App. p. 122




The Departmert of Ecology does NOT Waranty the Data andfor the Information on this Well Beport

1

WATER WELL REPORT

Original & 1" copy - Ecology, 2™ ¢opy = owner, 3" copy — driller

DEPXRTALEXT OF

ECOLOGY  Construction/Decommission (“x” in circle)

Construction
Decommission ORIGINAL INSTALLATION
Notice of Intent Number

PROPOSED USE: Domestic {0 Industdal {0 Municipat
[} Dewater migatien ] TestWell [ Other

TYPE OF WORK: Owner’s number of will (f more than one)
Rdewwel [ Reconditioned Merhod: [ Duz [ Boved LI Driven

00 Deepencd 0] Catle B& Rotary [ Jetted
DIMENSIONS: Diameter of well ﬂ inthes, dnllcd_]_glm
Depih of completed wetl tﬂ ft.

CONSTRUCTION DETAILS
Casing ﬂ Welded * Diam, ﬁom'#lﬁ to i:; ﬂ.
Tustalled: [0 Lineeinstalled ____ — ™ Dism. fiom fl.to

1 Threaded ____" Diam, From ft.to ft.
Perforadions: [J Yes B No
Type of perforator used

SIZE of pecls In, by in. end no. of perfs from ft.to .

Screans: [ Yes ‘ENO O K-Pac Location !
Manufacturer’s Name

Type Mode] Mo,

Diam. Slot size from ft.10 .
Diam. Slot size from f.io f.
Gravel/Filter packed: [ Yes p No  Size of gravelfsand
Materials placed from ______ fLfo______ R

Surface Seal: ﬂ Yes O Mo Towhald'epih? l§
Malesial used in seal _h""’l R.QM G‘h

Did any strata contain unusalfe whter? B yes O o /
Type of water? Depth of straia ,__g_é_________
Method of sealing strata off {51 ?_yl MG’)

o

PUMP: Moulecturer's Mame

Type: HP.

WATER LEVELS: Land-susface elevation above meansealevel A

$tatic level 2 Tt below top of well Date ?/Z /, Q

Aresian presswe 1bs. per square inch  Date

Aftesian water is conmolled by {cap, valve, tic)

CURRENT

Notice of Intent No. {41 ’J) S% Ll‘ 3
Unique Ecology Well ID Tag No. __S_H_(d g {ag

Water Right Permit No (61)\/

Property Qwner Name

Well Street Address _

City “E!dsa-ﬁgdé County Gya'g' T
Lccations_glm-ms_ﬁ!d Sec D Twn{f]‘_ Rlﬁ ewn

(s, t, r Still REQUIRED)

T
wwat O

Lat/Long  LatDeg Lat Min/Sec
Loog Deg Long Mm/Sec
Tax Parcel No. (Requ;red)

CONSTRUCTION OR DECOMMISSION PROCEDURE
Formation: Deseribe by color, character, size of material and structure, and the kind and
nahee of the material i each stratum peoctrated, with et least one entry for each change
ol information. (USE ADDITIONAL SHEEYS IF NECESSARY.)

MATERIAL FROM TO

WELL TESTS: Drawdown is amoun svater Tevel Is fowvered below state Jeve!
Was a pump st made? [ Yes gNo 1€ yes, by whom?

Yield: g2l /min, with R. drawdown afier birs,
Yield: gabimin. with,_____fi. dwdown alfler hus,
Yield: galfimin, with fi. drawdown afler _____ hrs.

Recovery date ime taken o3 zero vhen punip tnmed offf (woter level meosured from
well tap 10 worer fevel)

Time  WaterLewel Time Water Level Time Water Level

Date of test/ .
Bailertest g2l/min. with 1. drawdown afier hrs.
. for hes:

Adrtest [ 5 gal/min. with stem sétal

Artesian flow g.p.m, Date

TFemperature of water Was a chemical analysis made? 10} Yes w o

oY Femnl Y il 11 W0 i (0

Bl W

QCT_14 7014

AT TnTo o SCoIUgY

iry 3

it o

Start Date Q Completed Date 5’ .2 ‘7 :

WELL CONSTRUCTION CERTIFICATION: | constructed and/or eccept responsibility for construction of this weil, and its campliance with all Washington well
construction standards. Materials used and the Information reported above are true to my best knowledge and belief.

“riller [] Ensineer TH Trainee  Namg (pan
Driller/Engineer/Trained Signature

Address

Driller or trainee License No. | City, State, Zip
_IF TRAINEE: Driller’s License No: 267 Contractor's
“Drilier's Signature: ~rH M '_-/14 flj‘m Registratlon No.

ECY 050-120 (Rev 0U/10) {fyou need this document In an alternate format. please call the Water Resources Progrom af 360-407-6872,
Persons with hearing loss can call 711 for Washingion Relay Service. Personsith o speech disability can call 877-833-6341.
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DEPARTMENT OF

| . QECEIVED
GOk QSY - WATER WELL REPORT RECEIVE!

! [ WA
Notlce of Intent Number sz 3 559 bHT ) ) ’ -TiAY OUFT

1F claiming tax parcel exempiion {Cirde Ong) . Trbal  Faderal Property Rightof Way  Railroad Land

+ - (b)(6) . (b) (6) ’ . ‘
8- Property Owner Last Name__ FirstMame ___ : nt 01 EGO\OQY
. o . T "ﬁ'e'paﬁﬁ‘e 1onal Office
& Organlzatlon Name - : r-&si‘a{_[\ﬁeg
E Well Tag 1D Rumber {e.g,, AAA-001) : - Variance Granted? (Circla One] Yes No
g Water Right Permit Required? {Circle One} Yes or @ 1f Yes, enter Water Right Permit Here (Required) ,
o]
= Well Use (Cirete All That Apply): Type of Work {Circle Onel: Method {Cirele Ona): :
o . -
= ftural firipadon Commercla . | Alteration Doepenad Wall Cabla Driven ‘
(] ‘% . ol Dome Hydrofracturing Oug Hydrofracturing
= Indhvidual Irrigation Municipal Replacement . latted &
o Parks &nd reereation Stotkwater Other. Other
o Test Well
Other, . .
Drilling Start Date "./ — 24 ) Y brilling Completion Date_ 7 2 4—19 —
Well Location Only {No Malling Addrace MaBABaw comeeeaen. oo : . _'
- (b) (6) . .
Well Street Addrass_
weay__ W05 06 M/CQ_ WellCounty__ [~V mi” . WeNzipCods ‘
Tax Parcel Nu.rnber ’ Q o 6 %7 ?7 ?) [ l i

oL W Ne §onw | e
. ) LW L SE SwW ) SE Placcan *X"in4,
. R ww | NE | ww ‘y( b
Tuwnsh‘lp_;‘_{__ci___n Range Q Cd/ Clrdle One @Urwﬁt section % . sw ] se fsw | s
Lattitude . Dzdmal Degrees; Longitude West Decimal Degrees
CONSTRUCTION INFORMATION - SECURELY ATTACH {STAPLE) ADDITIONAL SHEETS OF INFORMATION {NO DRAWINGS} AS NEEDED,
 Olameter of Well ft_b_ noded_24%8__ n Depth of Completed well_=2 /L in
Casings (At feast ona Castng must hava 6 in .ufstrckup and all fields must be filled out for each casing entered) . !
. Type{Clrcla One} .Concrete Plastic (Stael Other, . . . Diameter, inches Sticku‘;'nqunchas DemﬁJ—Q'ﬂ ln,TOHd it In
Type [Circla One)  Concrete  Plastie Steei Oth;r Dlameter____inches Stickup___ Inches Depth ft n,T0, it jn

Uners? Clrcle One Yes @(lf yes, then camplete the bélow fields that apply)

Typel {CircleOne) PVC  Steel  Qther Olameter. in, Frem t in TO, it in

Type2 {Crcle One} PYC  Steol ‘Dther Diameter, In, From it In TO f in

Perforations? Circla Ona Yes @(IE yYes, then complete the below Fields that apply)

Type of Perforator (CirdéOneJ Drll Mills Knife Saw eut Star Torch Cut Other Perforation size Inby____In Tote! Perforations

Perforation 1 from ft Jn 70 0 ft fnches Perfaration 2 from ft in, TO fr Inches
. T T . X

Screens? (ClrclaOne) Yes/No/(If yes, then completa the helow fialds that apply)

rtment of Ecolegy does HOT Wamanty the Data and/ar the Informat

Type Oam___In SiotSiza___. From___R____In To___ f

in

Jn

Depa
= =
3> =T
N g

—— T Diam in  Siotsize_ From ft Jn TO it

ECY 050-1-20 (Rev 2/11) .The Department of Ecology does NOT warranty the Data end/or information on this Well Report.

The

Pafsons with hearing loss can call 711 for Washington Relay Service. Parsons with a speech disabllity can call 877-833-6341.

App. p. 124

If you nb&d this document In an altemate format for the visually Impatred, pleass call the Water Resourcss Program at 380-407-6872.




Sand[G_rauel Packing? (Circle One) Yes@ {If yes, then complete the belovw fietds that apply)

Packing Matertal 1Circle One  10-20 2040 832 CoarseSand  PeaGravel  From fo__ tn TO ft In
Packdng Materlal 2Circle One  10-20 2040 B-1Z Coarse5and  Pea Gravel From ft in TO ft n

Surface Seal  Was there ah exlsting surface sezl? Yes * Depth of Seal i Tt In )
Type of Seal Materal {Gircle One) . Bentonite  8entonite Slurry  Concrete eat Cement Neat Cement Grout

.

HP

Pump Pump Installed? (Circle One) Yes m Ifyas,Mer:ﬂek

Pump Type,
- e +
Statlc Water Level [Circle One and il in the blanks if neaded}

e

- Yes Messured Level (Below top of well) Sq’_ft In Date Measured / 2 I Cf
Flowing Arteslan  (Circfe One) Greater Thanor Equal To GPM P51 Artestan Water Controlled by {e.g. Cap, Valve, ete) -
Dry Haole )
Unusable Water Strata? (Clrcle One){Yes) No Fves Is clrcled, me#]ad of sealing strata off, CQ 4ima
Strata 1 (Specify Unusable Water Type _éLﬁprrom i in TQ fe___  in
Strata 2 {Specify Unusable Water Type) From - In TO & 1n

Generat Well Tests {Circle ali that apply and fill In the hlanks)

BallarTest Date of test (Circle One) Greater Than or Equal To GPM, with " Drawdpwn aRter hrs min
Date of test. G/ 20/ [Wicircte One) Greater Than orEqualTo S 7 GPM, with stem set at_,ﬁt in

Test Duration hrs _d_mln . . ‘
Pump Test Date of test Test performed by,
Note; Drawdown=the amount the water tevel Is towered helow the statis leye

Yield ___ gpm, with ft In; Drawdown after hrs min Yield gpm, with ft In; Dravidown efter. hrs min

Yield______gpm, with ft____in; Drawdown after___hrs min Yield gpm, with ft In; Dravidovin after, "hrs min.
Yield_____ gpm, with ft in; Drawdown after, hrs min Yield gpm, with ft in; Drawdown after hrs min

Nate; Recovery=Tha time taken at 2ero when the pump is turned off, Water level Is measured from the well top to..,Ask Lars for wording
Time hrs min; Water Leve} ft._in Time hrs min; Water Level ft in Time hrs min; Water Level ft___Jn

Time, hrs min; WaterLevel__ft___ In Time___hrs min; WaterLevel _ ft__ in Time_ hrs min; Watetlevel  ft i
Time___hrs___ win; Waterlevel ft__jn Time___hrs___ min; Watar Leval  ft  _in Time___hrs___ min; Water Level f_ in
Well Lithology Detalis - Your lithalogy MUST he reported tothe drilled depth of the well, Please check your “From” and "To"” feet and inches for aCCUragy,
|_Layer Formation Description v e ) from To Layer Formation Oescription ) From' To

1P Soil o |1 P
Cobbbeq Tqrage) - Y *
Gravel . R ?-9,{
Ghave & Hoo 39" 144"
Broun Clay |64 (93 -
BYowm Bl”nkﬁzmaa‘mlf’ffcéﬁyf% (o) D' .
Brows By ko Bisalt® 0™ 110" [{47"
Hard o oy Psal T FOJ1 U7 B30
BrowaBesloy Apspltt Hy0 232’ b2g’|
T0_ray Basol T [18€ | alo

Comments —Enter sy other important well construction andfor lotation detefls hure, N

partment of Ecology does NOT Waranty the Data and/or the Information on this Well Report

&

L8

=

CERTIFICATION - [ hereby certify that { constructed and/or accapt responsibliity for construction of this well, and its compliance vith all Washington wet
construction standards. Materlals used and the Information re Ol‘l‘?d withini the Well Report are true to mvbest &rBwledga and pelief.
f o S EE

{Circle One) Driller Trafnae Engineer Name(Print) Orllling Company Fllymglpe
Drifler/Engineer/Tralnee Signaturs ;De ?ﬁ L A " Address_ P.OBox1)649
Driller/Tralnee/PE License No, HIEITE ‘ Gy, State, Zip_ KoM | City WA FI357
I YRAINEE, Mentor Driller Ueensa Mo, , /247 : Phone Number__ 4] 742 2171
Mentor Drifler Signature AT Emall Address

App. p. 125




The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report,

S , CiJRRENT
WATER WELL REPORT 1) 2028 2.

: Original & 1* capy — Ecology, 2°* copy — owner, 3" copy ~ driller Notice of Intent No.

Unique Ecology Well ID Tag No. 5 # f') 61//

sarrIRETRa 41
"t (l]

1Y
ECOLOG
t

it
L}

A

Construction/Decommisston (“x” in circle) ‘S?)()L{:ZQ,
}ﬁConstruchon * Water Right Permit No,
O Decommission ORIGINAL INSTALLATION Nogice Property Owner Nare ") 0}
of Intent Number
f Well Street Address _
PROPOSED USE: Domestic . [ Indusmal_ O Municipad . v +
: O DeWater Dlrrigation .01 Test Well O Other City B> County &’f?qdzlﬁ i?
ionSW1A- A2 147 G,
TYPE OF WORK: Ownet's number of well {if more than one) Location-214 4M‘=IM Sec[Z Twn'L RE W u:::
@A New well O Recondifioned Method: O Dvg O Bored O Driven . -
O Deepened O Catle Rotery O Jetled Lat/Long (s, tr LatDeg . LatMin/Sec
DIMENSIONS: Diameter of well b inches, drilled EZJ_ [ Still REQUIRED) Long De Long Min/Sec
Depth of completed well 4 o OBELRE &

CONSTRUCTION DETAILS  _ - Tax Parcel No /2~ [/, = 38/
Cosing  fAWelied ~ (5 » Diamfom"C R0 yZ ) ’
Installed: "0 Lirerinstalled — ~ * Diam. from Nt [i% CONSTRUCTION OR DECOMMISSION PROCEDURE.

O Threaded | * Diam. lrom f. to L8 ¢ tion: Describe by color. charscler. size of material and structare. and the Kind and

" ormation: cribe by cotor, chameler, size of material and structure, e ki
Perforations: 0 Yes PhHo nature of the material in each stratum penetrated, with at least one entry for each change of
Type of perforator used _ . information. (USE ADDITIONAL SHEETS IF NECESSARY.)
SIZE of perfs in. by in.andne. of perfs____ from ___ fhto_ fi. MATERIAL EROM 10"
Sereens: O Yes & No O KPac Location ' TD 2 Sa,l J P
. Manufacturer’s Name . 4 ¥
Type Model No. Y 3
Diam. Stot size. from R.10 fi. gﬂ ; / gﬁj’”"ba 0// 2‘ S
Diam, Slot size from, fi. to ft.
Gravel/Filter packed: O Yes XNo O Size of gravelisand C}'r- oAl < ma_// S pa 5‘
Materials placed from Nto_ . fl. * - N

Surface Seal: ’B\Yes O'No  To what depth? ZJ f. - jg/fc CK ..S'a {a .A 2. ‘[ 3/
Material used in seal £0 wie /117‘-'6 - ] .

Did any strata conlain unusablg water? Yes O No ; ld-z ' ¢ [SF e :
Typcoimler’i‘ St s CSWC v Dc'jofsma 3/- Sy Bl Nand of-¢ 3/ “6

Method of sealing suataoff___ (74§ | ¥ ‘i FRroulh € Ual 7/ =7
PUMP: Manufacturer’s Name . ; d
Type: . HP. "4 2
Brown Ua g Eliranel St |6 f
WATER LEVELS: Land-surface ctevation above mean sea level 1. J ,
Static level __2, g‘o fl. below top of well  Date 7.~ 3 "13 L?CJ‘\K_@L gm LA Cf[t&-? é / 7 ;[
Artesian pressure tbs. per square inch Date r 7 J
Aftesian water is controlled by . ’ 5=
Can. valve. ) Bira Loph &/4_7 7% i

WELL TESTS: Drawdown is amount water level is lowered below static level -

| Wasapumptestmade? O Yes . A No  Ifyes, by whom? ’q‘/D{J‘)‘A BoasafF E C[‘L‘f 77 77
Yield: gal /min. with ft drawdown after hrs. L
Yicld: gal /min with f\. drawdown afler hrs, B[ﬁ«f/)f fs«, < @L]L' zy Zﬂ 3
Yieid: gal Jnin. with 1. drawdown afler hus,
R data ftime token s 1ero wh turmed ater level! red ell r=
m;c:::;fzre:':ve;e aken 05 2ero when pump turmed off) (water level measured from we Bf/d N )ﬂdv“b ch.‘. /faqﬁ /’C !_3(? //_j
Time Water Level Time Water Level Time Water Level Lia Yoy

— = | —BECEVE]

Date of test ] “

Bailer lest galfmin. with . drawdown afer hre. _APR ? 2["3
Airest_(20) _galinin withstemsatat__£6 & ffor_ 2o hus.

Attesian fiow : gpm. Date NEPARTMENT GF ECOLOGY

EASTERN REGIQNAL UFIi M
Starl Date Z "X—J t; Comp!eled Dale 2_&_ I-S

WELL CONSTRUCTION CERTIRICATION: I constructed and/or accepl responsibility for construction of this well, and its compliance with all

Washington well construciion standards. Malenals used and the information reported above are truc tom ]zrz est knowledge an elief.
[)ﬂ Driller O Engineer O Traince Name (Pint) ¢ Leor Drilling Company } & €5 ﬁ f‘r flﬂ‘y ﬂ C
Dril]crfEngi;}ccrfoaincc Signature 7 }-é_ m Address 2. ?f S i\% fﬁ: i'; f%% %

Temperature of water- Was a chemical analysis made? OO Yes '\F{ No

7 ‘]
Driller or trainee License No, 121 City, State, Zip o £ Lo
IFTRAINEE . Contractor's — i —
Driller's Li:e’nsed No. - chisu'allquoﬂ! ’4 TL] " J,).L gngmte Z" 8 - 80 ! 3
Driller’s Signature * Ecology is an Equal Opporfunity Employer.

ECY 050-120 (Rev 3/05) ~ The Department of Ecology does NOT warranty the Data and/or Information on this Well Repon.
' App. p. 126




the Data and/or the Information on this Well Rep

does NOT Warran

The Department of Ecolog

Original & 1" copy — Exvlogy, 1* copy — owner, 3 capy - ddller

o€pAREMENTOF

ECO'—?,‘,"_ Construetion/Decommission (“'x" in clrc!e)

] " Cofistrligtion = -
Decommission ORIGINAL INSTALLATION
Notice of Infent Number

ho"
WATER WELL REPORT

AP
CURRENT
Notice of Intent No. w._? 5_6/5 /
Unique Ecology Well ID Tag No. E Hﬂa _}_ | ‘),:l
3
" Water Right Pérmil No,
Propedy Owner Name hfﬁl[zz E(A’Ajlig.( /éaf{—r%m-'

Pmmsmusr.. Domestic . [ Indmtrial | L] Mouiclpal
[J DeWater Irtigation - ‘[] Test Well 3 Other:

Well Strect Address 48 &/l (av? Th

TVPE OF WORK: Owier’s iussher af well (if more then 556}

_E’Ncwwdl [ Reconditianed uml:lmg [ Bored L7 Driven
Dezpened ] Cable [ Rotary L1 Kited

" City /‘bﬁlf / 4‘&, County o

Localion/I-1/4-1/444474 Sec ¥o-Twn /9 v 28
(s, t, r Stili REQUIRED)

DIMENSIONS: Dizmeter of weil _ k2 __ iaches, drilked =/ floft.
Drepth of feted wel

CONSTRUCTION DETAILS

Coging BT Wetdes b *Dmrmmj;anmliirL
Installed; "] Lineringlalfed . ¥ Dism.from _____f.lo -
{1 Threaded * MHam From Lo ﬂ.

LatLong .+ latDég __ LatMin/Sec
Long: Deg n/Seg .
Tax Parcel No. (Requucd) ﬁoé(f (7"/0?

[Pechoratioras— T Yo B Mo~ ——— —
Type of perforstor need )
SIZB of petfe_ - _in. by i and zo. of perls ____from____Rito 3

CONSTRUCTION OR DECOMMISSION FROCEDURE
Formation: Descrite by oolor, charecler, size of malerial aad strochurs, &nd the kicd ad
nature of the materfal in each stratum pencirated, with al feast one entry for 2ach change
of information. {\SB ADTATIONAL SHEETS IF NECESSARY.)

Screest: [ Yes W Noe [0KPe  Location
Memk "3 Hame -
Type , Modat No.
Digm. Slorsi.u from i to i
Diam, Slotsbrs - - from 210 i %

mmmx. FROM
et D
bw:‘z/Coiob(ﬂ 1
Lar(gn:.\ (.

GravellFlier packed: [1 Yoo [XNo  Simofgmwelomd
Matesialsplaged from . fio___~ _ft

ms&qm Dm -rt‘mmv 1% n
Material nsed in sest LA
mdmfymmuinuamhhmﬂ Ove &M
Typoofwnler? - - -Depihofsiraia >
Mcthod of scating strata off

I,o
Loy //'S L
A Alnd sove
Vedlks Fasa Lt
lanel Begsa

B
LWD\% rolle.a 'Bafé[

PUMP; Manufochress Name
Typei HR

WATER LEVELS: Landhsarfuce elevation sbove meen sea level
Sutthvdf]_aﬂ.bdawmpufw:u T :)la_q-

Arlesian pressure~_ fha. peraquars inch  Date

Asteaizn water is confrolled by H (eap, valvo, s1e.)

=0 =l =1 )

| Récovery it fime faken a3 2270 it | pump tumed offf fwater fevel measured from

WELL TESTS: Dravwdown is amount watar bevel bs kevwsred befow statie level
Wasapumplestmede? [J Yes [0 Mo ifyes, by whom?

well fop fo viater level)
Tima Wbt Level Thoe Water Leved Teme Watsr Leve!

Dotz of lest

Bailer test __ _ gabfwin with____-f. dreedovim ofter 2
Afrtest = 'min wilh stem set nﬂ(zﬂ. for

Arlestasi Now gpm. Date. )

0 HES =

f'\-‘\u.-‘r»!ﬁ‘b" red ?H|‘.l'1§nn\-f
vv,-"—'

Mnn
tdblb‘lll ﬁawun E-eTRas

Start Date Q‘J'}_-)fi Completed Date _o2~2lo /M.

Temperstereof water . 'Wava chemical analysis mede? [ Yes g

WELL CONSTRUCTION CERTIFICATION: | constructed and/or zooept responsibility for constrtetion of this well, and its compliance with all Washington well

construction standards. Materials med and the information reported above

ez to my best knowledge and beliel.

Drilling Company  Z—gire?s it IA/—(,H ﬁfi/f(N Ll

K7 Oriller [ 1 Engineer F] Troinee  Name{eim) M2 7~ Koy,
Oriller/Engineer/Tralnee Signature ~CA 7
Driller or lramee License No. A la

Address Ut = fooff S al =
City, Sute, Zip S oose s Labn L i, GEES

IF TRAINEE: Driller’s License No: v
Drillee’s Signature:

Contrmeloc’s

Registration No. [3'4" WODB7C A e 2 /9‘ ‘//

FCY 030-1-20(Rey MDY {fyon siced ihis docinent in an altersiate forane, plense vl the Woter Resomces Pragram at 340-t17-6872.
Persons with hearing Inss can call 7H for Washington Refay Service. Persons with a speech disabifity can call 877.833.6 141,




APPENDIX I — Well Logs (CD only)

App. p. 128



	2014 ANNUAL REPORT
	Groundwater Monitoring and Whole House Filter Program
	for Moses Lake Wellfield Superfund Site
	(Former Larson Air Force Base)
	Moses Lake, Washington
	CERCLIS Site No. WAD988466355
	Prepared by
	Prepared for
	Contents
	Figures (located after text)
	ACRONYMS
	EXECUTIVE SUMMARY
	1. INTRODUCTION
	1.1. 2014 Sampling Program Scope of Work
	1.2. Site Background
	1.3. Geologic Setting
	1.4. Previous Investigations
	1.5. USACE Investigation Strategy
	1.5.1. Groundwater Monitoring Wells and Extraction Wells
	1.5.2. Private Wells


	2. SAMPLING AND FIELD ACTIVITIES FOR 2014
	2.1.   Event 1 (November 2013)
	2.1.1. Groundwater Monitoring Wells
	2.1.2. Private Wells

	2.2. Event 2 (February 2014)
	2.2.1. Groundwater Monitoring Wells
	2.2.2. Private Wells

	2.3. Event 3 (May/June 2014)
	2.3.1. Groundwater Monitoring Wells
	2.3.2. Private Wells

	2.4. Event 4 (September/October 2014)
	2.4.1. Groundwater Monitoring Wells
	2.4.2. Private Wells

	2.5. Right of Entry (ROE) Acquisition

	3. ANALYSIS, DATA VALIDATION, AND RESULTS
	3.1. Analytical and Data Validation Procedures
	3.2. Monitoring Wells - Results
	3.2.1. Groundwater Elevations
	3.2.2. Analytical Results

	3.3. Private Wells without WHFs– Results
	3.3.1. Groundwater Elevation
	3.3.2. Analytical Results

	3.4. Private Wells with WHFs – Results
	3.4.1. Results
	3.4.2. Whole House Filter Efficiency Analysis

	3.5. Time-Series Plots
	3.6. Top of Basalt and Top of Ringold Formation Data
	3.7. Customer Notification of 2013 and 2014 Results

	4. State Well Inventory Database Search
	5. Summary and Discussion
	5.1. Site TCE Plume Discussion
	5.2. Whole House Filters

	6. Recommendations
	6.1. Groundwater Monitoring Wells
	6.2. Private Wells
	6.3. Whole House Filter Systems

	References
	DoD Quality Systems Manual for Environmental Labs, Version 4.2. October 25, 2010.
	MWH. 2003. Supplemental Management Plan. January 13, 2003.
	Figures
	Figure 1.  General Location Map for Moses Lake Wellfield Superfund Site (EPA 2008).
	Figure 2.  Contaminant Boundaries from the Interim Record of Decision (EPA 2008).
	Table 3.  Monitoring and Extraction Wells – Sampling Results
	Table 5.  Private Wells with WHFs –Sampling Results
	APPENDIX A - Field Sampling Reports
	APPENDIX B – Comprehensive 2014 Analytical Results
	APPENDIX C – 2014 Whole House Filter Efficiency Memorandum
	APPENDIX D – TCE Time-Series Graphs
	APPENDIX E - Laboratory Data Packages (CD only)
	APPENDIX F -Quality Control Summary Report
	APPENDIX G – Data Validation Report (CD only)
	APPENDIX H – Washington Department of Ecology - New Well Query
	2014 Final ML Annual Report - Figures.pdf
	Fig 5 DF map of PW - CV inset
	Fig 6 DF CV inset with TCE &contours
	Fig 7 DF PR-R1 MW (BW) with elev
	Fig 8 DF R2 MW (CW) with elev
	Fig 9 DF PR-R1 (BW) with TCE
	Fig 10 DF R2 MW (CW) with TCE
	Fig 11 DF Top of Basalt Elev
	Fig 12 DF top of ringold

	App A Field Sampling Reports.pdf
	Table 1: Private Well Stabilized Water Quality Readings, November 2014……………...6
	1.0 BACKGROUND AND OBJECTIVE OF INVESTIGATION
	1.1 Background
	1.2 Groundwater Sampling Event Summary and Objectives

	2.0 DESCRIPTION OF WORK
	2.1 Activities Prior to the November 2013Groundwater Sampling Event
	2.2 Private Well Sampling Procedures
	2.3 Whole House Filter Sampling Procedures

	2.4 Sampling Event Activities and Observations
	2.4.1 Private Well and WHF System Sampling
	Table 1: Private Well Stabilized Water Quality Readings, November 2014

	3.0 INVESTIGATION-DERIVED WASTE
	4.0 PACKAGING AND SHIPMENT
	5.0 LABORATORY ANALYSIS
	6.0 DECONTAMINATION PROCEDURES
	7.0 PROTECTION LEVEL
	Moses Lake February 2014 Field Sampling Report.pdf
	Table 1: Private Well Stabilized Water Quality Readings, February 2014……..………6
	1.0 BACKGROUND AND OBJECTIVE OF INVESTIGATION
	1.1 Background
	1.2 Groundwater Sampling Event Summary and Objectives

	2.0 DESCRIPTION OF WORK
	2.1 Activities Prior to the February 2014 Groundwater Sampling Event
	2.2 Private Well Sampling Procedures
	2.3 Whole House Filter Sampling Procedures

	2.4 Sampling Event Activities and Observations
	2.4.1 Private Well and WHF System Sampling
	Table 1: Private Well Stabilized Water Quality Readings, February 2014

	3.0 INVESTIGATION-DERIVED WASTE
	4.0 PACKAGING AND SHIPMENT
	5.0 LABORATORY ANALYSIS
	6.0 DECONTAMINATION PROCEDURES
	7.0 PROTECTION LEVEL

	Moses Lake June 2014 Field Sampling Report.pdf
	1.0 BACKGROUND AND OBJECTIVE OF INVESTIGATION
	1.1 Background
	1.2 FY 13 Groundwater Sampling Summary and Objectives

	2.0 DESCRIPTION OF WORK
	2.1 Activities Prior to the June 2014 Groundwater Sampling Event
	2.1.1 Whole House Filter Change-out Groundwater Sampling

	2.2 Whole House Filter Sampling Procedures
	2.3 Private Well Sampling Procedures
	2.4 Monitoring Well Sampling Procedures
	2.4.1 Monitoring Well Sampling Using Dedicated Bladder Pumps
	2.4.2 Monitoring Well Sampling Using Passive Diffusion Bags


	2.6 Sampling Event Activities and Observations
	2.6.1 Team 1 Private Well Sampling
	2.6.2 Team 2 Private Well Sampling
	2.6.3 USACE Teams 3 Monitoring Well Sampling
	2.6.3.1 Passive Diffusion Bag Sampling
	2.6.3.2 Bladder Pump Sampling

	2.5 Investigation-Derived Waste

	3.0 PACKAGING AND SHIPMENT
	4.0 LABORATORY ANALYSIS
	5.0 DECONTAMINATION PROCEDURES
	6.0 PROTECTION LEVEL

	Moses Lake Sep Oct 2014 Field Sampling Report.pdf
	Table 1: Private Well Stabilized Water Quality Readings, Sep-Oct 2014………….…….10
	1.0 BACKGROUND AND OBJECTIVE OF INVESTIGATION
	1.1 Background
	1.2 Groundwater Sampling Event Summary and Objectives

	2.0 DESCRIPTION OF WORK
	2.1 Activities Prior to the September-October 2014 Groundwater Sampling Event
	2.2 Private Well Sampling Procedures
	2.3 Whole House Filter Sampling Procedures
	2.4 Monitoring Well Sampling Procedures
	2.4.1 Monitoring Well Sampling Using Dedicated Bladder Pumps
	2.4.2 Monitoring Well Sampling Using Passive Diffusion Bags


	2.5 Sampling Event Activities and Observations
	2.5.1 Monitoring Well Bladder Pump Sampling
	2.5.2 Private Well System Sampling
	Table 1: Private Well Stabilized Water Quality Readings, Sep-Oct 2014
	2.5.3 Passive Diffusion Bag Sampling and Deployment


	3.0 Investigation-Derived Waste
	4.0 PACKAGING AND SHIPMENT
	5.0 LABORATORY ANALYSIS
	6.0 DECONTAMINATION PROCEDURES
	7.0 PROTECTION LEVEL


	APP C WHF Technical Memo 092314.pdf
	MEMORANDUM
	FROM: Rebecca Weiss – Technical Project Lead, USACE Seattle District

	App D - Time Series (FINAL).pdf
	Monitoring Wells Data Graphs
	Private Wells Data Graphs
	Private Wells Quarterly Data Graphs

	App F QCSR.pdf
	1 Introduction
	2 Quality Control Activities
	3 Data Quality Assessment
	3.1 Data Quality Indicators
	3.1.1 Precision
	3.1.2 Accuracy
	3.1.3 Representativeness
	3.1.4 Comparability
	3.1.5 Completeness
	3.1.6 Sensitivity

	3.2 Data Quality Indicator Evaluation

	4 Performance Evaluation Samples
	5 Data Usability
	6 References




